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Description
Technical Field

[0001] The present invention relates to a finger exer-
cising device and system for the training, warming up,
and/or rehabilitation of muscles, tendons, and pulleys of
the phalanges of the fingers.

[0002] The presentexercising device is particularly ap-
plicable in physical therapy for the recovery and rehabil-
itation of hand injuries, particularly for athletes such as
climbers, and also for the training and strengthening of
muscles, tendons, and pulleys of the phalanges of the
fingers.

[0003] The system proposed can also be used for the
embodiment of a method for the determination of adhe-
sion for climbing.

State of the Art

[0004] Certain sports, such as climbing, for example,
require a specific training of the fingers for the training,
warming up, and/or rehabilitation of muscles, tendons,
and pulleys of the phalanges.

[0005] Namely, in the case of climbing, given that all
the body weight hangs from the fingers, the fingers, and
particularly the tendons and pulleys, are subjected to a
great deal of stresses. These stresses will differ accord-
ing to whether the grip position of the hand is arched,
semi-arched, or extended, with specific exercises being
required for each of said grip positions.

[0006] The arched grip consists of flexion of the met-
acarpophalangeal joints (between the metacarpals and
the proximal phalanges), proximal interphalangeal joints
(between the proximal phalanges and the intermediate
phalanges), and distal interphalangeal joints (between
the intermediate phalanges and the distal phalanges) in
hypertension, this grip being the system that puts the
greatest stress on the flexor system, mainly on the pulleys
joining the flexor tendon sheaths to the phalanges, where
injuries in climbers are common.

[0007] The semi-arched grip consists of extension of
the metacarpophalangeal joints, flexion in hypertension
ofthe proximal interphalangeal joints, forming an approx-
imate angle of 90°, and hyperextension of the distal in-
terphalangeal joints.

[0008] The extended grip consists of hyperextension
ofthe metacarpophalangeal joints and flexion of the prox-
imal and distal interphalangeal joints in hypertension.
[0009] For the training, warming up, and/or rehabilita-
tion of muscles, tendons, and pulleys of the phalanges
of the fingers fixed exercising devices are known, such
as hangboards, which are fixed to a wall or hung from
the ceiling or from a tree, and allow the user to hang from
same. However, these devices are very bulky and heavy
and do not allow adjustment of the stress withstood by
the muscles, tendons, and pulleys of the phalanges of
the fingers of the user, as this will depend on the user’'s
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weight.

[0010] Hand grip exercisers in the form of pincers pro-
vided with a spring which offers adjustable resistance to
the closing of the grip exerciser are also known. Hand
grip exercisers of this type are intended for being held
between the thumb, and part of the palm, and the medial
phalanges of the hand, allowing the warming up and ex-
ercising of the muscles and tendons associated with clos-
ing the hand, mainly located in the forearm. The geometry
of exercising devices of this type does not allow a secure
and easy gripping thereof between the area of the hand
where the carpal bones are located and the ends of the
fingers where the distal phalanges are located, thereby
preventing finger exercise by means of a semi-arching
or arching of the fingers.

[0011] Other devices for exercising the muscles and
tendons, mainly located in the forearm, associated with
closing the hand, are also known, for example by means
of documents CN103638647, US689652, and
W02018000412.

[0012] These exercising devices, and many other sim-
ilar devices existing on the market, consist of two parallel,
guided handles with an elastic element that keeps them
separated. Like in the hand grip exercisers described
above, these devices are intended for the handles to be
held between the thumb, and part of the palm, and the
medial phalanges of the hand. These devices can there-
fore be considered equivalent to the hand grip exercisers
described above and have the same limitations, as it does
not allow a secure and easy gripping thereof between
the area of the hand where the carpal bones are located
and the ends of the fingers where the distal phalanges
are located either.

[0013] The finger exercising device described in doc-
ument WO2017171534 is also known. This device has
abase provided with a support for the thumb and a distal
phalangeal support, provided with a concave housing,
associated with the base in a sliding manner and con-
nected to a spring. This device allows the gripping be-
tween the thumb and the distal phalanx of a finger insert-
ed into the concave housing of the distal phalangeal sup-
port, exercising the muscles and tendons of said finger.
The geometry of this exercising device determines a po-
sition of the hand that does not allow finger exercise by
means of a semi-arching or arching of the fingers.
[0014] The present invention solves the above prob-
lems as well as others by providing an exercising device
which, as a result of its geometry and arrangement, al-
lows isometric and eccentric working of the three main
finger grips: extended, semi-arched, and arched, allow-
ing the correct sliding of tendons in all these grips.
[0015] The restofthe known exercising devices do not
enable said exercises together.

Brief Description of the Invention

[0016] The present invention relates to a finger exer-
cising device for the training, warming up, and/or reha-
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bilitation of muscles, tendons, and pulleys of a phalanx,
in particular the third phalanges and the pulleys through
the arching of the fingers.

[0017] The object being presented therefore has the
following three different applications or main objectives:

1) Warming up and preventing injuries:

In the sport of climbing, having to warm up before
starting is common, with particular emphasis on
the area of the fingers and, very particularly, the
third phalanges, which require more attention
as it is an area with many tendons where the
blood supply is lower (and even more so at low
temperatures) than in areas with muscle. This
need to properly warm up the hands is absolute-
ly essential in rock climbing (outdoor climbing,
mountain climbing), where there is usually a low
temperature (it should be noted here that climb-
ing, from a medium-high level,

requires low temperatures that facilitate the ad-
hesion of the skin to the rock) and the climber
hardly has any tools to warm them up and ex-
ercise them before exposing them to great
strains.

2) Strength/resistance training:

Since the crimp and its dimensions are chosen
by the climber, and since the force exerted by
the accessory is adjustable, the invention lends
itself to performing with same strength training,
as is done on climbing walls, but without the
need to resort to same. Its dimensions make it
suitable to enable being used anywhere and at
any time, which may be of interest even for being
used in the workplace by climbers who work in
offices, sitting down, or in similar

conditions, in addition to being used in the home
while reading, watching TV, or performing vari-
ous tasks.

3) Rehabilitation:

Finger injuries, particularly tendon and pulley inju-
ries, are very common in climbing. These injuries are
often due to a bad warm-up, as a cold finger (lacking
a proper warm-up) suffers much more than once it
is warmed up. These injuries take a long time to heal
as it is an area that is not particularly irrigated and
require long periods of time (2 to 6 months, for ex-
ample) accompanied by exercises (usually taken to
the threshold of pain) to help bring blood to the af-
fected area for better healing (thus avoiding possible
fibromyalgia, for example). The accessory present-
ed has the appropriate qualities to carry out these
exercises, even measuring the improvement by be-
ing able to adjust the intensity, thus observing over
time the increase in strength in the affected area. In
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addition, it is more than remarkable that few physical
therapists are aware of the exercises to be per-
formed to heal these injuries, as they are very rare
injuries (outside the group of climbers) in areas that
do not require special strength (again, outside the
group of climbers). Thus, only physical therapists
specializing in this area or sport effectively treat
these injuries. This makes the product one more ac-
cessory to which medical professionals can resort
when recommending finger rehabilitation.

[0018] To achieve the previously mentioned objec-
tives, the proposed exercising device comprises:

a base, which defines the longitudinal direction,
transverse direction, and sagittal direction orthogo-
nal to one another and a front face perpendicular to
the sagittal direction, and wherein the base includes
at least one longitudinal guide extending in the lon-
gitudinal direction;

a carpal support, associated with the base, to sup-
portthe base of the palm of the hand where the carpal
bones are located;

at least one distal phalangeal support, associated
with the base, to support the ends of the fingers
where the distal phalanges are located;

the distal phalangeal support being guided by the at
least one longitudinal guide, for example two parallel
longitudinal guides, allowing a relative sliding be-
tween the carpal support and the distal phalangeal
support in the longitudinal direction along a travel
distance between maximum and minimum extension
positions;

atleastone elastic element configured to offer elastic
resistance to the relative sliding, in the longitudinal
direction, between the carpal support and the men-
tioned at least one distal phalangeal support.

[0019] The carpal support is understood to be a sup-
port element intended for supporting therein the part of
the palm of the hand where the carpal bones are located,
i.e., the base of the palm of the hand in the area thereof
closest to the wrist.

[0020] Likewise, the distal phalangeal support is also
understood to be a support element, typically a crimp,
intended for supporting therein the part of the ends of the
fingers where the distal phalanges are located.

[0021] The base will be a casing the front face of which
will be the front face of the base that can be seen from
the sagittal direction, typically being a face mostly per-
pendicular to said sagittal direction. Therefore, the front
face will extend mainly in the longitudinal direction and
transverse direction.

[0022] Preferably, the carpal and distal phalangeal
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supports extend in the transverse direction and are sub-
stantially parallel to one another and are facing in the
longitudinal direction.

[0023] The present invention proposes, in a manner
that is unknown in the state of the art, the following:

the carpal support defines a concave carpal seating
between a sagittal carpal surface, mostly facing the
sagittal direction, and a longitudinal carpal surface,
mostly facing the longitudinal direction and adjacent
to the sagittal carpal surface, forcing an arched,
semi-arched, or

extended grip of a hand between the concave carpal
seating (21) and the concave distal phalangeal seat-
ing (31).

[0024] Optionally, the mentioned at least one distal
phalangeal support may be a replaceable distal phalan-
geal support, selected from a set of different distal
phalangeal supports, or from a set of different distal
phalangeal supports with different sizes, grip configura-
tions, surface textures and/or made of different materials,
, Which replaceable distal phalangeal support (30) is
fixed to the device by means of a releasable fixing ele-
ment or by means of a releasable fixing element formed
by complementary protrusions and recesses, magnets,
and/or Velcro fasteners.

[0025] The replacement of the distal phalangeal sup-
port allows the device to be adapted to different exercis-
es, to simulate different climbing surfaces, to adapt the
device to different user hand sizes, etc.

[0026] It is also proposed that said at least one distal
phalangeal support can define atleast one concave distal
phalangeal seating, between a longitudinal distal phalan-
geal surface mostly facing the longitudinal direction and
a sagittal distal phalangeal surface, mostly facing the
sagittal direction, or a sagittal distal phalangeal surface
defined by the front face of the base, which are adjacent
to one another. The concave distal phalangeal seating
may have a bulbed shape or an irregular roughness.
[0027] A concave seating will be understood to be one
with a cross-section, in a plane perpendicular to the trans-
verse direction, that is concave, providing a firm and se-
cure support point for positioning the base of the palm of
the hand or the ends of the fingers.

[0028] The sagittal carpal and distal phalangeal sur-
face, mostly facing the sagittal direction, will also be un-
derstood to be a surface that can be accessed by the
user in the sagittal direction, the projection of said surface
in the sagittal direction being greater than the projection
of said surface in the remaining longitudinal and trans-
verse directions.

[0029] Likewise, the longitudinal carpal and distal
phalangeal surface, mostly facing the longitudinal direc-
tion, will be a surface that can be accessed by the user
in the longitudinal direction, the projection of said surfac-
esinthe longitudinal direction being greater than the pro-
jection of said surfaces in the remaining sagittal and
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transverse directions. The longitudinal carpal and distal
phalangeal surfaces will be in opposition, oriented in op-
posite directions and not facing one another.

[0030] Said concave seatings allow the insertion, into
the concave interior thereof, of the base of the palm of
the hand or of the fingertips, in the sagittal direction, i.e.,
in a direction perpendicular to the longitudinal direction
in which the distal phalangeal support slides.

[0031] This allows a userto support the part of the hand
that contains the carpal bones in the concave carpal seat-
ing and to support the fingertip where the distal phalanges
are located in the concave distal phalangeal seating. The
flexion of the different joints of the hand will cause the
sliding of the distal phalangeal support, bringing it closer
to the carpal support, overcoming the elastic resistance
of the elastic element. The position and geometry of the
carpal and distal phalangeal supports described above
determinesthatthe handis positionedinan arched, semi-
arched, or extended grip during the exercise.

[0032] According to a preferred embodiment, the lon-
gitudinal distal phalangeal surface and the sagittal distal
phalangeal surface may be surfaces of the distal phalan-
geal support which define a concavity in the distal phalan-
geal support. Thatis, the concave distal phalangeal seat-
ing may be defined by at least one concavity defined in
a front face of the distal phalangeal support accessible
in the sagittal direction. For example, the support may
include one or more concavities for the insertion of one
or more fingers.

[0033] Alternatively, itis proposed that the longitudinal
distal phalangeal surface can be a surface of the distal
phalangeal support, and the sagittal distal phalangeal
surface can be a surface of the front face of the base,
adjacent to the distal phalangeal support. That is, the
concave distal phalangeal seating may be a concave re-
gion defined between the distal phalangeal support and
a sagittal surface of the front face of the base, said con-
cave region being accessible in the sagittal direction and
adjacent to the distal phalangeal support. According to
this embodiment, the concave distal phalangeal seating
is defined between the distal phalangeal support and a
part of a front surface of the base on which the distal
phalangeal support slides.

[0034] Similarly, thelongitudinal carpal surface and the
sagittal carpal surface could be surfaces of the carpal
support which together define a concavity in the carpal
support. That is, the concave carpal seating may be de-
fined by a concavity defined in a front face of the carpal
support accessible in the sagittal direction.

[0035] Alternatively, the longitudinal carpal surface
could be a surface of the distal phalangeal support, and
the sagittal carpal surface could be a surface of the front
face of the base. That is, the distal phalangeal seating
may be defined between the carpal support and a front
surface of the front face of the base, accessible in the
sagittal direction and adjacent to the carpal support. Ac-
cording to this second alternative, the concave carpal
seating would be defined between the carpal supportand
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a part of a front surface of the base on which the carpal
support is fixed, and providing a support, on the base,
for the base of the palm of the hand.

[0036] Alternatively, the mentioned at least one distal
phalangeal support can define a sagittal distal phalan-
geal surface mostly facing the sagittal direction and pro-
viding at least one frictional distal phalangeal seating.
The sagittal distal phalangeal surface may be, for exam-
ple, flat, smooth, honeycomb-shaped, or bulbed or have
an irregular roughness. This distal phalangeal support
may be one from among several interchangeable distal
phalangeal supports available for placement in the exer-
cising device, such that this allows a friction grip, while
others provide a concave seating which provides a dif-
ferent grip for other types of exercises.

[0037] Preferably, the front surfaces of the front face
of the base which are adjacent to the carpal support and
to the distal phalangeal support and define the concave
carpal and distal phalangeal seatings will be substantially
coplanar with one another.

[0038] According to another embodiment, the carpal
support and/or the distal phalangeal support can be fixed
to the rest of the device in different positions by means
of a releasable fixing element, modifying the separation
between the carpal support and the distal phalangeal
support. The releasable fixing element can be formed,
for example, by complementary protrusions and recess-
es, magnets, and/or Velcro fasteners.

[0039] For example, the base may further include, on
the front face, multiple anchoring points for the detach-
able fixing of the carpal support in different positions of
the base by means of a releasable fixing element, thus
allowing adjustment of the initial distance between the
carpal support and the distal phalangeal support, being
adapted to different hand sizes.

[0040] Insuch case, the releasable fixing element may
consist, for example, of pins protruding from the carpal
support in the sagittal direction which can be tightly in-
serted into complementary openings provided on the
front face of the base.

[0041] Alternatively or additionally, the exercising de-
vice may further include an adjustment device configured
to modify the maximum extension and/or minimum ex-
tension position of the travel distance between the carpal
support and the distal phalangeal support, adapting the
travel distance to different user hand sizes. This adjust-
ment device may consist, for example, of an adjusting
screw which, by means of the rotation thereof, causes
the fixing point for fixing the distal phalangeal support to
the longitudinal guide to move.

[0042] The aforementioned at least one elastic ele-
ment may consist, for example, of at least one spring, of
at least one band of elastic material, or of at least one
pneumatic piston, located between afirst stop associated
with the mentioned at least one distal phalangeal support
and a second stop associated with the base causing the
elastic compression and/or elongation of the at least one
elastic element with the relative movement between the
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atleast one distal phalangeal support and the carpal sup-
port.

[0043] A sealed pneumatic piston is understood to act
a spring by means of compression and decompression
of the gas contained therein.

[0044] The exercising device may also include an elas-
tic resistance adjustment device configured to modify the
tension of the at least one elastic element, which deter-
mines the force needed for the relative movement be-
tween the carpal support and the distal phalangeal sup-
port. Said modification of the tension of the at least one
elastic element may be obtained, for example, by means
of adjusting the distance between the first stop and the
second stop in the longitudinal direction.

[0045] The second stop may be movable, in the longi-
tudinal direction, by means of the elastic resistance ad-
justment device. By moving the second stop, the degree
of compression of the spring, band of elastic material, or
pneumatic piston is modified, and the elastic resistance
offered to the movement of the distal phalangeal support
is thus adjusted according to the user’s needs and pref-
erences.

[0046] The elastic resistance adjustment device may
be, for example, a screw which, by means of the rotation
thereof, determines the position of the second stop in the
longitudinal direction.

[0047] According to the preferred embodiment of the
invention, the mentioned at least one longitudinal guide
which consist of at least one rod fixed to the base, with
the mentioned atleast one spring, constituting the atleast
one elastic element, being placed around said rod.
[0048] Other alternative embodiments of the men-
tioned at least one longitudinal guide and of the elastic
element are also provided. For example, the longitudinal
guide could be a groove extending in the longitudinal
direction made in the base itself, and the elastic element
could be a flexible structure made of plastic, metal, or
another material, for example in the form of a leaf spring.
[0049] According to one embodiment of the invention,
the exercising device can integrate a control device con-
nected to at least one measuring device selected from a
strain sensor configured to determine the force exerted
by the user when moving the distal phalangeal support,
for example a load cell, a movement sensor configured
to determine the movement made by the distal phalan-
geal support, and/or an exercising device configuration
sensor configured to detect at least one of the settings
of the exercising device selected by the user.

[0050] Typically, the exercising device configuration
sensor is selected from an elastic element tension ad-
justment sensor, a sensor for detecting the minimum
and/or maximum extension positions of the travel dis-
tance, a detector for detecting the fixing position of the
carpal supports and/or of the distal phalangeal supports,
and/or an identification sensor for identifying, from
among the various selectable supports, the distal phalan-
geal support actually fixed to the exercising device at the
time of performing an exercise.
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[0051] It is proposed that each of the different distal
phalangeal supports available for being fixed on the de-
vice can include an identification element detectable by
means of an identification sensor integrated in the exer-
cising device, for example a RFID antenna, a magnetic
element for determining a different position and/or inten-
sity and/or orientation, pins, or openings located in posi-
tions that can be measured by an optical sensor, etc.
[0052] In addition to the aforementioned measuring
device or measuring devices, the exercising device can
further include other additional measuring devices se-
lected from a humidity sensor, a temperature sensor, an
atmospheric pressure sensor, a GPS positioning sensor,
an orientation sensor, a time meter configured to deter-
mine the time and/or date at which an exercise is per-
formed and/or the duration thereof.

[0053] All this information can be relevant when as-
sessing the evolution of the exercise performed by the
user, because atmospheric values, the time of day, or
the time of year may affect the user’s performance, be-
cause in climbing, the conditions of the rock and of the
user’s skin are essential in said performance and are
affected by said atmospheric conditions.

[0054] The location also allows the collected data to
be compared with data obtained in previous sessions at
the same site, or to be stored for future sessions at the
same site.

[0055] Preferably, the control device integrates a
memory configured to store the information received by
said control device, typically the information furnished by
the measuring devices.

[0056] The control device may also integrate an inter-
face configured to transmit the information received by
the control device and/or the information stored in the
memory, for example by means of a display screen or
by means of light or sound indicators, and/or to input
information to the control device, for example through a
keyboard. The information input to the control device
may, for example, be selected from user identification
information or geographic location information.

[0057] Optionally, the control device may be connect-
ed to a communication antenna to transmit the informa-
tion obtained by the measuring devices to a portable com-
puting device, typically a smart phone, a tablet, or a lap-
top. The communication antenna may be, for example,
an antenna transmitting under the WiFi or BLUETOOTH
protocol.

[0058] The antenna may also be used to receive infor-
mation that is external to the exercising device, for ex-
ample GPS location information, weather information,
user identification information, etc.

[0059] The at least one distal phalangeal support will
preferably be elongated in the transverse direction, of-
fering support for the index finger up to the pinky.
[0060] Alternatively, the mentioned at least one distal
phalangeal support may be a plurality of independent
distal phalangeal supports, one next to the other, each
one being guided in the longitudinal direction and defining
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an independent concave distal phalangeal seating.
[0061] In such case, each independent distal phalan-
geal support could have an independent elastic element,
with the elastic resistance of each independent elastic
element being independently adjustable.

[0062] According to a second aspect, the present in-
vention relates to a finger exercising system for the train-
ing, warming up, and/or rehabilitation of muscles, ten-
dons, and pulleys of a phalanx.

[0063] The exercising system will comprise an exer-
cising device, like the one described above, provided with
a control device connected to at least one measuring
device, and a portable computing device.

[0064] The portable computing device, typically a
smart phone, a tablet, or a laptop, comprises at leastone
communication antenna and/or a connection port, a
memory, an interface, such as a display screen and a
keyboard, and a computing device executing a software
application.

[0065] Itis proposed that the control device of the ex-
ercising device is connected to a communication anten-
na, or a connection port, and is configured to transmit
information from the mentioned at least one measuring
device to the portable computing device.

[0066] The software application executed by the port-
able computing device will be configured to execute an
algorithm to analyze the information supplied by the con-
trol device of the exercising device.

[0067] Said analysis may merely consist of creating
trend graphs in comparison with historical or other users’
data, future trend projections, or can be analyzed to sug-
gest new exercise patterns in response to the results of
the exercises performed, among many other possible
analyses.

[0068] Itis also proposed that the portable computing
device includes at least one additional measuring device
selected from a humidity, temperature, and/or atmos-
pheric pressure sensor, a GPS positioning sensor, an
orientation sensor, a time meter configured to determine
the time and/or date at which an exercise is performed
and/or the duration thereof.

[0069] The portable computing device will be config-
ured to transmit the information provided by said at least
one additional measuring device to the exercising device,
and/or to analyze said information together with the in-
formation transmitted from the exercising device by the
algorithm.

[0070] This allows, for example, the number of meas-
uring devices integrated in the exercising device to be
reduced, taking advantage of many of the sensors which
are already integrated as a standard in all smart phones.
[0071] The portable computing device may include a
connection to a remote server and may be configured for
the transmission of the information obtained by the sen-
sor devices and/or additional sensor devices, or for the
transmission of the result of the analysis performed by
the algorithm to said remote server.

[0072] This allows, for example, the storage of the data
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in the cloud, allowing it to be consulted from any device,
to be compared with other users’ data, etc.

[0073] According to a third aspect, the invention pro-
poses a method of determining adhesion for climbing by
means of a system such as the one described above.
[0074] Adhesion shall be understood to be the coeffi-
cient of frictional adhesion between the user’s hand and
a surface that said hand is gripping.

[0075] The proposed method comprises transporting
the exercising device to a climbing site, configuring the
exercising device according to predefined adjustment
parameters, and performing a grip test by placing a hand
in the exercising device, supporting the carpal area of
the palm of the hand in the carpal support and the distal
phalangeal area of the hand in the distal phalangeal sup-
port, in the extended grip position, and performing a rel-
ative sliding between the carpal support and the distal
phalangeal support towards the arched grip position
along the travel distance until the distal phalangeal sup-
port escapes from the user’s hand.

[0076] Next, the method proposes calculating, by
means of the algorithm executed by the software appli-
cation, a climbing performance estimate based on the
analysis of the result of the grip test, in relation to stored
reference data which correlates the results of the grip
tests and climbing performance data.

[0077] Climbing performance data is understood to be
data indicating the grip of the climber with the rock during
climbing. This climbing performance data can be, for ex-
ample, the time taken to make the upward climb, the fre-
quency or number of slips of the climber, or other param-
eters such as a personal assessment of the climber.
[0078] Therefore, because of the result of the grip test,
the climbing performance estimate will allow the climber
to have an idea as to whether the climbing conditions are
suitable before starting.

[0079] Preferably, the reference data contains results
of the grip tests performed with the same predefined pa-
rameters as the grip test to be analyzed.

[0080] Predefined parameters are understood to in-
clude the type of distal phalangeal support and fixing po-
sition thereof for fixing to the exercising device, as well
as the tension of the elastic element.

[0081] Preferably, the predefined adjustment parame-
ters include the placement of a distal phalangeal support
defining a frictional distal phalangeal seating in a sagittal
distal phalangeal surface mostly facing the sagittal direc-
tion, or the use of a surface mostly facing the sagittal
direction of the distal phalangeal support as a frictional
distal phalangeal seating.

[0082] In either of the two options, the distal phalanges
will not be supported on a concave seating, which offers
greater grip, but rather on a surface that is substantially
flat and perpendicular to the sagittal direction, so the grip
it provides will be reduced and obtained mainly by friction.
[0083] Itis proposed thatthe pointofthe travel distance
where the escape occurs is determined by the strain sen-
sor, by the movement sensor, or by an analysis per-
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formed by the algorithm on the information supplied by
the strain sensor and/or by the movement sensor.
[0084] Itisalsoproposed thatthe stored reference data
also correlates the results of the grip tests and the climb-
ing performance data with stored information referring to
existing environmental atmospheric values when and
where the grip tests and climbs were performed, which
data is stored as reference data.

[0085] The method further proposes obtaining environ-
mental atmospheric values at the climbing site, calculat-
ing the climbing performance estimate considering said
environmental atmospheric values measured and those
stored as reference data.

[0086] According to another embodiment of the inven-
tion, the stored reference data can also correlate the re-
sults of the grip tests and the climbing performance data
with stored information about the geographic location of
where the grip tests and climbs were performed, which
data is stored as reference data. The method may there-
fore comprise obtaining values of the geographic location
where the grip test is performed, and calculating the
climbing performance estimate by comparing the result
of the grip test with stored reference data obtained at the
same geographiclocation, or atan equivalent geographic
location with similar climbing conditions, for example with
a similar geology and/or similar climbing difficulty.
[0087] It will be understood that the software applica-
tion can be configured to execute the operations needed
to perform the mentioned method.

[0088] A method of using the exercising device by
means of adjustment and use indications provided by a
mobile application which would consider the use history
of the exercising device by the user is also contemplated.
[0089] The userwould be registered in the application,
generating a personal profile, where they would input
their relative data, for example, their level of climbing
experience, prior or present injuries, etc. Based on the
input data, the user could ask the application to generate
preferred settings of the exercising device and exercise
routines, to be chosen from warm-up, strengthening, or
rehabilitation exercises.

[0090] Preferably, the application would also store the
exercising device use history and would modify the set-
tings or routines over time based on prior use of the ex-
ercising device by that particular user.

[0091] The mobile application could show cartoons,
drawings, or videos demonstrating the proposed exer-
cises to be performed.

[0092] Other features of the invention will become ap-
parent in the following detailed description of an embod-
iment.

Brief Description of the Figures

[0093] The aforementioned and other advantages and
features will be better understood from the following de-
tailed description of an embodiment in reference to the
attached drawings which are to be interpretated in an
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illustrative and non-limiting manner, in which:

Figure 1 shows a perspective view of anembodiment
of the exercising device, showing the position of a
hand of a user using the device with a discontinuous
line;

Figure 2 shows the same perspective view as Figure
1 but showing the carpal and distal phalangeal sup-
ports separated from the rest of the device;

Figure 3 shows a cross-section of the exercising de-
vice shown in Figure 1 along a plane coinciding with
one of the first longitudinal guides;

Figure 4 shows another cross-section of the exer-
cising device shown in Figure 1 along a central plane
of the exercising device coinciding with the elastic
resistance adjustment device in the form of a screw;

Figure 5 shows the same cross-section shownin Fig-
ure 4, but according to another embodiment;

Figure 6 shows a schematic perspective view of the
proposed system, in which the exercising device and

also the portable computing device are shown.

Detailed Description of an Embodiment

[0094] The attached figures show illustrative, non-lim-
iting embodiments of the present invention.

[0095] The presentinvention consists of an exercising
device including a base (10) which defines the longitudi-
nal direction (DL), transverse direction (DT), and sagittal
direction (DS) orthogonal to one another and a front face
(A) facing the sagittal direction (DS), and wherein the
base (10) includes at least one longitudinal guide (11)
extending in the longitudinal direction (DL).

[0096] In this preferred embodiment, said base (10) is
box-shaped with general dimensions somewhat greater
than those of a mobile phone (15 cm x 10 cm x 1.4 cm).
[0097] The base has associated, protruding from the
front face (A) thereof, a carpal support (20) and a distal
phalangeal support (30) in the form of a climbing crimp,
consisting of a small slat, for example made of plastic,
wood, or another material, between 6 mm and 26 mm
thick in the sagittal direction (DS), to reproduce the climb-
ing gestures known as "extension", "semi-arching", and
"arching" of the fingers.

[0098] Theinside of the base (10) contains two parallel
rods extending in the longitudinal direction (DL), by way
of first longitudinal guides (11).

[0099] A holder (33), contained inside the base (10),
is placed on both rods, allowing the sliding thereof in the
longitudinal direction (DL) inside the base (10). Each rod
has a spring placed around same, said spring acting as
an elastic element (40), compressed between the holder
(33), performing the first stop functions of the spring, and
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a second stop (42). The position of the second stop (42)
in the longitudinal direction (DL) is adjustable by means
of an elastic resistance adjustment device (43) which, in
this embodiment, is a screw extending in the longitudinal
direction and which, by means of the rotation thereof,
causes the second stop (42) to move in the longitudinal
direction, increasing or reducing the elastic compression
of the spring, and therefore, adjusting the force required
to move the holder (33).

[0100] The frontface (A) of the base (10) has two elon-
gated slots in the longitudinal direction (DL) through
which areleasable fixing element (32) connects the distal
phalangeal support (30), located above the front face (A)
of the base (10), with the holder (33) contained therein,
allowing the movement of the distal phalangeal support
(30) in the longitudinal direction, on the front face (A) of
the base (10), together with the movement of the holder
(33) contained inside the base (10).

[0101] A concave distal phalangeal seating (31),
where the user caninsert the distal ends of his/her fingers
in a direction parallel to the sagittal direction (DS), is de-
fined between the front face (A) of the base (10), which
is in the form of a flat surface extending in the longitudinal
direction (DL) and transverse direction (DT), and the dis-
tal phalangeal support (30), protruding from said front
face (A) in the sagittal direction (DS). Said distal phalan-
geal seatings (31) provide a firm gripping point.

[0102] Similarly, a carpal seating (21), where the user
canintroduce the base of the palm of his/her hand, where
the carpal bones are located, in a direction parallel to the
sagittal direction (DS), is also defined between said flat
surface of the front face (A) of the base (10) and the
carpal support (20), protruding from said front face (A) in
the sagittal direction (DS).

[0103] Alternatively, both the carpal seating (21) and
the distal phalangeal seating (31) can be defined not be-
tween the front face (A) of the base (10) and the corre-
sponding support, but rather by a depression or hole pro-
vided in the carpal support (20) itself and/or in the distal
phalangeal support (30) itself, on a face facing the sagittal
direction (DS).

[0104] Saidarrangementofthe carpal seating (21)and
distal phalangeal seating (31) determines the position of
the hand in an arched, semi-arched, or extended grip,
which allows exercising the hand both in an eccentric
and in a concentric and isometric manner.

[0105] Furthermore, the releasable fixing element (32)
allow replacement of the distal phalangeal support (30)
with another different distal phalangeal support (30), with
a different texture, material, roughness, in order to pro-
vide the user with different sizes, textures, or relief pat-
terns.

[0106] This would allow customizing the device to the
user’s needs, to the treatment of a specific type of injury,
to a training for a specific climbing texture, or to adapt
the device to the dimensions of the user’s fingers or to
adapt it for one-finger, two-finger, and three-finger train-
ing grips, for example.
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[0107] Different distal phalangeal supports can be ob-
tained, for example, by means of additive manufacturing
techniques such as 3D printing, or by means of subtrac-
tive manufacturing techniques such as grinding with a
computer-controlled machine tool, with both techniques
allowing the precise manufacture of different distal
phalangeal supports (30).

[0108] The flat surface of the front face (A) of the base
(10) can include a measurement ruler to be able to ob-
serve the quantity of movement performed, and to thus
know (by means of a table provided in the instruction
manual or by means of a second ruler) the force being
exerted at all times based, likewise, on how the elastic
resistance adjustment device (43) has been adjusted.
This force reading could also be done digitally by adding
a small electronic device that measures movement and,
by knowing the initial tension of the elastic element (40)
when the user does not exert pressure on same, the effort
made by the user in each movement of the distal phalan-
geal support (30) could be calculated.

[0109] According to one embodiment of the invention,
the device can integrate a control device 50, for example
a programmable logic controller, with a memory 52, con-
nected to a measuring device 51. In this example, the
measuring device is a strain sensor measuring the force
applied on the elastic element by the user. In this exam-
ple, the measuring device 51 consists of a load cell, for
example of a dielectric material.

[0110] Optionally, this exercising device can also in-
clude a communication antenna 53 for the transmission
of the data obtained to a remote server or to a portable
computing device 60, or for the reception of data, for ex-
ample other users’ data or meteorological data, provided
by the remote server or by the remote computing device
60.

[0111] In the embodiment shown in Figure 6, the ex-
ercising device described is connected to a remote com-
puting device 60 forming an exercising system. The re-
mote computing device 60 integrates a computing device
61, connected to a memory 62 and to a communication
antenna 63.

Claims

1. A finger exercising device for the training, warming
up, and/or rehabilitation of muscles, tendons, and
pulleys of a phalanx, comprising:

a base (10), which defines the longitudinal di-
rection (DL), transverse direction (DT), and
sagittal direction (DS) orthogonal to one another
and a front face (A) perpendicular to the sagittal
direction (DS), and wherein the base (10) in-
cludes at least one longitudinal guide (11) ex-
tending in the longitudinal direction (DL);

a carpal support (20), associated with the base
(10), to support the base of the palm of the hand
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where the carpal bones are located;

at least one distal phalangeal support (30), as-
sociated with the base (10), to support the ends
of the fingers where the distal phalanges are lo-
cated;

the distal phalangeal support (30) being guided
by the at least one longitudinal guide (11) allow-
ing a relative sliding between the carpal support
(20) and the distal phalangeal support (30) in
the longitudinal direction (DL) along a travel dis-
tance between maximum and minimum exten-
sion positions;

at least one elastic element (40) configured to
offer elastic resistance to the sliding, in the lon-
gitudinal direction (DL), of the at least one distal
phalangeal support (30);

characterized in that

the carpal support (20) defines a concave carpal
seating (21) between a sagittal carpal surface,
mostly facing the sagittal direction (DS), and a
longitudinal carpal surface, mostly facing the
longitudinal direction (DL), adjacent to the sag-
ittal carpal surface, forcing an arched, semi-
arched, or extended grip of a hand between the
concave carpal seating (21) and the concave
distal phalangeal seating (31).

The exercising device according to claim 1, wherein
the exercising device integrates a control device (50)
connected to at least one measuring device (51) se-
lected from a strain sensor configured to determine
the force exerted by the user when moving the distal
phalangeal support (30), a movement sensor con-
figured to determine the movement made by the dis-
tal phalangeal support (30) and/or an exercising de-
vice configuration sensor configured to detect at
least one of the settings of the exercising device se-
lected by the user.

The exercising device according to claim 2, wherein
the exercising device configuration sensor is select-
ed from an elastic element tension adjustment sen-
sor, a sensor for detecting the minimum and/or max-
imum extension positions of the travel distance, a
detector for detecting the fixing position of the carpal
supports and/or of the distal phalangeal supports,
and/or an identification sensor for identifying, from
among the various selectable supports, the distal
phalangeal support actually fixed to the exercising
device at the time of performing an exercise.

The exercising device according to claim 2 or 3,
wherein the at least one measuring device (51) fur-
ther includes another measuring device selected
from a humidity sensor, a temperature sensor, an
atmospheric pressure sensor, a GPS positioning
sensor, an orientation sensor, a time meter config-
ured to determine the time and/or date at which an
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exercise is performed and/or the duration thereof.

The exercising device according to claim 2, 3, or 4,
wherein the control device (50) integrates a memory
(52) configured to store the information received by
said control device (50).

The exercising device according to claim 2, 3, 4, or
5, wherein the control device (50) integrates an in-
terface configured to transmit the information re-
ceived by the control device and/or the information
stored in the memory, and/or to input information to
the control device, or to input information to the con-
trol device selected from user identification informa-
tion, or geographic location information and/or in-
cludes a communication antenna (53).

The exercising device according to any one of the
preceding claims, wherein the mentioned at least
one distal phalangeal support (30) is a replaceable
distal phalangeal support (30), selected from a set
of different distal phalangeal supports (30), or from
a set of different distal phalangeal supports (30) with
different sizes, grip configurations, surface textures
and/or made of different materials, which replacea-
ble distal phalangeal support (30) is fixed to the de-
vice by means of a releasable fixing element (32) or
by means of a releasable fixing element (32) formed
by complementary protrusions and recesses, mag-
nets, and/or Velcro fasteners.

The device according to any one of the preceding
claims, wherein at least one distal phalangeal sup-
port (30) defines at least one concave distal phalan-
geal seating (31), or at least one concave distal
phalangeal seating (31) having bulbed shape or an
irregular roughness:

defined between alongitudinal distal phalangeal
surface mostly facing the longitudinal direction
(DL) and a sagittal distal phalangeal surface,
mostly facing the sagittal direction (DS), or a
sagittal distal phalangeal surface defined by the
front face (A) of the base (10), which are adja-
cent to one another; and/or

mostly facing the sagittal direction (DS) and pro-
viding at least one frictional distal phalangeal
seating.

The exercising device according to claim 8, wherein
the sagittal carpal and distal phalangeal surfaces are
substantially coplanar with one another.

The exercising device according to any one of the
preceding claims, wherein

the carpal support (20) and/or the distal phalan-
geal support (30) can be fixed to the rest of the
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12.

13.

device in different positions by means of a re-
leasable fixing element (22, 32), or by means of
a releasable fixing element (22, 32) formed by
complementary protrusions and recesses, mag-
nets, and/or Velcro fasteners, modifying the
separation between the carpal support (20) and
the distal phalangeal support (30); and/or
wherein

an adjustment device is configured to modify the
maximum extension and/or minimum extension
position of the travel distance between the car-
pal support (20) and the distal phalangeal sup-
port (30), adapting the travel distance to different
user hand sizes.

The exercising device according to any one of the
preceding claims, wherein the at least one elastic
element (40) consists of at least one spring, at least
one band of elastic material or atleast one pneumatic
piston, located between a first stop associated with
the mentioned at least one distal phalangeal support
(30) and a second stop (42) associated with the base
(10), causing the elastic compression and/or elon-
gation of the at least one elastic element with the
relative movement between the at least one distal
phalangeal support (30) and the carpal support (20).

The exercising device according to claim 11, wherein
an elastic resistance adjustment device (43) is con-
figured to modify the tension of the atleast one elastic
element (40), which determines the force needed for
the relative movement between the carpal support
(20) and the distal phalangeal support (30), or to
modify the tension of the at least one elastic element
by means of adjusting the distance between the first
stop and the second stop (42) in the longitudinal di-
rection (DL).

The exercising device according to any one of the
preceding claims, wherein:

the at least one distal phalangeal support (30)
is elongated in the transverse direction (DT), of-
fering support for the index finger up to the pinky,
or

the mentioned at least one distal phalangeal
support (30) are a plurality of independent distal
phalangeal supports, each one being guided in
the longitudinal direction (DL) and defining an
independent concave distal phalangeal seating
(31), or

the mentioned at least one distal phalangeal
support (30) are a plurality of independent distal
phalangeal supports, each one being guided in
the longitudinal direction (DL) and defining an
independent concave distal phalangeal seating
(31), with each independent distal phalangeal
support (30) having an independent elastic ele-
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ment (40), with the elastic resistance of each
elastic element (40) being independently adjust-
able.

A finger exercising system for the training, warming
up, and/or rehabilitation of muscles, tendons, and
pulleys of a phalanx, comprising an exercising de-
vice such as the one described in one of claims 2 to
6, orin any of their dependent claims, and a portable
computing device (60);

the portable computing device (60) comprises
atleast one communication antenna (63) and/or
a connection port, a memory (62), an interface,
and a computing device (61) executing a soft-
ware application;

the control device of the exercising device is
connected to a communication antenna, or a
connection port, and is configured to transmit
information from the mentioned at least one
measuring device to the portable computing de-
vice, and wherein

the software application is configured to execute
an algorithm to analyze the information supplied
by the control device of the exercising device.

The system according to claim 14, wherein the port-
able computing device includes at least one addi-
tional measuring device selected from a humidity,
temperature, and/or atmospheric pressure sensor,
a GPS positioning sensor, an orientation sensor, a
time meter configured to determine the time and/or
date at which an exercise is performed and/or the
duration thereof, and wherein the portable comput-
ing device is configured to transmit the information
provided by said at least one additional measuring
device to the exercising device, and/or to analyze
said information together with the information trans-
mitted from the exercising device by the algorithm.

The system according to claim 14 or 15, wherein the
portable computing device includes a connection to
a remote server and is configured for the transmis-
sion of the information obtained by the sensor de-
vices and/or additional sensor devices, or for the
transmission of the result of the analysis performed
by the algorithm to said remote server.

A method of determining adhesion for climbing by
means of a system such as the one described in any
one of preceding claims 14 to 16, wherein the method
comprises:

transporting the exercising device to a climbing
site;

configuring the exercising device according to
predefined adjustment parameters;

performing a grip test by placing a hand in the
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exercising device, supporting the carpal area of
the palm of the hand in the carpal support (20)
and the distal phalangeal area of the hand in the
distal phalangeal support (30), in the extended
grip position, and performing a relative sliding
between the carpal support (20) and the distal
phalangeal support (30) towards the arched grip
position along the travel distance until the distal
phalangeal support (30) escapes from the user’s
hand;

calculating, by means of the algorithm executed
by the software application, a climbing perform-
ance estimate based on the analysis of the result
of the grip test, in relation to stored reference
data which correlates the results of the grip tests
and climbing performance data.

The method according to claim 17, wherein the ref-
erence data contains results of the grip tests per-
formed with the same predefined parameters as the
grip test to be analyzed.

The method according to claim 17 or 18, wherein the
predefined adjustment parameters include the
placement of a distal phalangeal support (30) defin-
ing a frictional distal phalangeal seating on a sagittal
distal phalangeal surface mostly facing the sagittal
direction (DS), or the use of a surface mostly facing
the sagittal direction (DS) of the distal phalangeal
support (30) as the frictional distal phalangeal seat-

ing.

The method according to claim 17, 18, or 19, wherein
the point of the travel distance where the escape
occurs is determined by the strain sensor, by the
movement sensor, or by an analysis performed by
the algorithm on the information supplied by the
strain sensor and/or by the movement sensor.

The method according to claim 17, 18, 19, or 20,
wherein the stored reference data also correlates
the results of the grip tests and the climbing perform-
ance data with stored information referring to existing
environmental atmospheric values when and where
the grip tests and climbs were performed, and where-
in the method further comprises obtaining environ-
mental atmospheric values at the climbing site, cal-
culating the climbing performance estimate consid-
ering said measured and stored environmental at-
mospheric values.

The method according to any one of preceding
claims 17 to 21, wherein the stored reference data
also correlates the results of the grip tests and the
climbing performance data with stored information
about the geographic location of where the grip tests
and climbs were performed, and wherein the method
further comprises obtaining values of the geographic
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location where the grip test is performed, and calcu-
lating the climbing performance estimate by compar-
ing the result of the grip test with stored reference
data obtained at the same geographic location, or at
an equivalent geographic location with similar climb-
ing conditions.
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