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(54) ISOMETRIC EXERCISE MACHINE

(57)  Machine comprising a base structure (2) stably
supported on the floor and an upright gantry structure (3)
above the base structure (2) and at least one seat (4)
with a backrest (5) in an area between a rear area (2c)
and a central area (2b) of the base structure (2), wherein
the machine (1) is provided with at least one triaxial sen-
sor positioned on at least one projecting element (7), and
furthermore, the backrest (5) of the seat (4) is provided

with at least one armrest (8) and the seat (4) is provided
with atleastone single restraint system (10). The restraint
systems incorporated in the seat and backrest of the ma-
chine of the invention, allow the posture of the user to be
corrected and the correct position to be ensured during
the performance of the exercises, avoiding future injuries
and reinforcing the accessibility of the machine of the
invention to all types of users.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a stationary
machine for muscle training, and more particularly, to a
machine for exercising the musculature of the entire body
isometrically, such as those used in rehabilitation cen-
tres.

PRIOR ART

[0002] Used inthe field of sports and rehabilitation, iso-
metric exercises involve subjecting a muscle or specific
group of muscles to tension without movement of the
joints. Said exercises consist of activating a muscle or
muscle group while maintaining a particular posture for
a specific length of time, i.e. the muscle or muscle group
is contracted without changing the length of the muscle
during the exercise.

[0003] Severalisometric muscle training products and
machines are known, in which the main component is an
elastic band that must be stretched and kept taut by the
muscle group whereon it is wished to work. The elastic
bands are provided in differing degrees of rigidity with a
rating in kilograms equivalent to muscle work with dumb-
bells.

[0004] Another type of isometric training machine or
apparatus is that known in patent application
US4607841A, patent ES2712464T3 and patent
US10729369B2. These devices are generally provided
with a support, grips and force sensors or gauges ena-
bling users to perform, measure and view progression.
[0005] The invention in patent application
US4607841A describes an exercise machine having an
upright support and a base, whereon engageable mem-
bersare mounted on the upright support for the user to
exert aforce thereagainst. In addition, a scale is mounted
on the base on which to support the user and to measure
the force exerted by the user against the engageable
members. A display is connected to the base to provide
a visual indication of the force measured by the scale.
Optionally, the engageable members are also movable
vertically and transversely in a controlled manner, at pre-
determined speeds, directions and lengths of travel.
[0006] Another known invention is described in patent
ES2712464T3. This invention includes a frame which
has a base and a sidewall joined to the base. The base
has an exercise platform for supporting a user’s body.
Also provided is a restraint arm assembly connected to
the frame. The restraint arm assembly includes a swing
arm pivotally connected to the base and a restraint arm
carried by the swing arm and positionable above the ex-
ercise platform to inhibit movement of a portion of the
user’s body so as to allow the user to perform isometric
exercises.An indexing assembly is also provided to fix
the swing arm in a predetermined angular position and
a restraint accessory is positionable for inhibiting move-
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ment of the user’s limb while exercising isometrically.
[0007] Patent US10729369B2 also describes a train-
ing machine similar to that of patent ES2712464T3
above. The machine in patent US10729369B2 consists
of an upright frame, instrumentation support that can be
moved along the upright frame, and a strong and sturdy
floor base. The instrumentation comprises a plurality of
force sensors placed in different positions to detect the
forces applied in different directions depending on the
exercise to be performed. In addition, the invention de-
scribes a control panel whereon the applied force is dis-
played.

[0008] Existingequipmentand machines allow isomet-
ric forces to be applied and measured and shown on a
display for the purposes of tracking exercise. However,
it is possible for the user to perform the exercise and
apply force in an incorrect posture, resulting in a risk of
injury. In addition, the devices described are intended for
users without motor disabilities, since, in many embodi-
ments, the user must be in a standing position to perform
the exercise.

[0009] The objective of the present invention is there-
fore to provide an isometric muscle exercising machine
that offers several improvements over existing machines
with respect to comfort, safety and accessibility for all
types of users, enabling them to improve their quality of
life through an improvement in their physical condition.

BRIEF DESCRIPTION OF THE INVENTION

[0010] The objective of the present invention is to pro-
vide a machine for muscle exercising by means of iso-
metric training. The machine of the invention is provided
with a base structure that is supported stably on the floor.
[0011] Upon this base a vertical gantry structure is lo-
cated in a frontal area of the base structure and also at
least one seat with a backrest in a central area of the
base structure for the purpose of enabling the user to be
seated while performing the differentisometric exercises.
[0012] The machine of the invention is characterised
in that the gantry structure is provided with a horizontal
bar and some projecting elements on which at least one
triaxial sensor is positioned, such that it can measure the
forces exerted by the user on the different projecting el-
ements.

[0013] The incorporation of triaxial sensors enables
measurements of force to be made in all 3 spatial dimen-
sions, determining the directions wherein the user exerts
the force. In this way, it is possible to correct the way in
which the exercise is being performed and to balance
the position and the application of the force. Moreover,
the sensors are connected to a software application and
a display enabling the user to view whether or not the
exercise is being performed correctly and to store all the
parameters associated with the exercise session for pur-
poses of medical monitoring.

[0014] The machine of the invention is also character-
ised in that the backrest and seat are provided with at
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least one armrest on either side of the backrest and re-
straint systems to ensure correct user position. The back-
rest restraint system is a double cross-restraint system
for the user’s upper body and the seat restraint system
is a single restraint system for the user’s lower body.
[0015] Additionally, the backrest of the machine may
be reclined, a characteristic which, together with the arm-
rests on the seat, enables accessibility of the machine
to all types of user regardless of their degree of mobility.
[0016] Finally, the restraint systems incorporated into
the seat and backrest of the machine of the invention
make it possible to correct and ensure the correct posture
of the user during the performance of the exercises, thus
avoiding future injuries and reinforcing the accessibility
of the machine of the invention to of all types of users.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The details of the invention are shown in the
accompanying drawings, which are not intended to limit
the scope of the invention:

- Drawing 1 shows a rear perspective view of the ma-
chine (1) of the invention.

- Drawing 2 shows a profile view of the machine (1)
of Drawing 1.

- Drawing 3 shows an embodiment of the invention
with the backrest (5) in the horizontal position.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The invention relates to a machine (1) for exer-
cising muscles isometrically. Isometric exercises are the
non-impact alternative to the usual muscle-building ex-
ercises performed with dumbbells or kettlebells. As men-
tioned above, isometric exercises are based on gener-
ating tension through contraction orextension of the mus-
cles or muscle groups to be toned statically without move-
ment of the joints, thus preventing possible wear and tear
therein.

[0019] Drawing 1 shows the preferred embodiment of
the machine (1) of the invention which, as can be seen,
comprises a base structure (2) supported stably on the
ground, whereon the other elements of the machine (1)
are mounted. The base structure (2) is provided with a
projecting structure (20) in the centre of the base struc-
ture (2) extending from a front area (2a) to a rear area
(2c), supporting a seat (4) with backrest (5), upon which
a user is positioned to perform isometric exercises on
the machine (1). Drawing 1 also shows a gantry structure
(3) located in the front area (2a) of the base structure (2).
The gantry structure (3) is provided with at least one ver-
tical bar (3b) on either side of the base structure (2),
wherein the vertical bars (3b) are joined by at least one
telescoping horizontal bar (3a). Thus, the vertical bars
(3b) of the gantry (3) are movable in one direction (Z) by
way of rails (12) shown in Drawing 1. In this way the
vertical bars (3b) can be moved towards or away from
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one another while the length of the horizontal bar (3a) is
altered. Additionally, the gantry structure (3) is also mov-
able in one direction (L) from the front area (2a) of the
base structure (2) to the rear area (2c) of the base struc-
ture (2) by means of rails (11), as shown in Drawings 1
and 2. Optionally, the horizontal bar (3a) is also movable
along the vertical bars (3b) in one direction (Y) as shown
in Drawing 2.

[0020] Optionally, the horizontal bar (3a) is provided
with at least one projecting element (7) whereon at least
one grip (7a) is positioned which is disconnectable and
interchangeable with other grips (7a) for the performance
of different isometric exercises. Given that the gantry
structure (3) is movable and the grips (7a) can be
changed, the machine (1) may be adapted to different
users for the performance of different isometric exercis-
es, since the gantry structure (3) can be moved towards
or away from a user positioned on the seat (4). The grips
(7 a) may be cylindrical as shown in the drawings or have
a flat surface to achieve a more ergonomic sensation in
the grips (7a).

[0021] The machine (1) of the invention is character-
ised by being provided with at least one triaxial sensor
positioned on at least one projecting element (7) of the
horizontal bar (3a) of the gantry structure (3), whereon
the user exerts force for the performance of the different
exercises. Specifically, the triaxial sensors are affixed
within the structure of the projecting elements (7). The
triaxial sensors allow vibrations to be measured simulta-
neously on the three orthogonal axes, horizontal, vertical
and axial, using only one sensor. In this way, itis possible
to ascertain the magnitude of the force applied by the
user on the grips (7 a) in each of the axes thus determin-
ing whether or not the force is applied in the correct di-
rection and enabling it to be corrected as necessary. The
triaxial sensor is therefore responsible for measuring the
force exerted by the user on the grips (7 a) of the pro-
jecting elements (7) of the horizontal bar (3a) of the gantry
structure (3) regardless of the position in which the gantry
structure (3) is located, according to the exercise being
performed.

[0022] Optionally, the isometric exercising machine (1)
is provided with a display (12) positioned between the
vertical bars (3b) of the gantry structure (3), whereon the
forces exerted on the grips (7a) and measured by the
sensors are displayed. That is to say, the sensors are
connected by wireless technology, such as Bluetooth or
Wi-Fi, to the display (12), which in turn is provided with
an operating system whereon a software application can
be installed that performs pre-processing of the forces
on each axis. Thusthe display (12) shows the information
related to the performance of the exercise and enables
the user’s progress to be stored.

[0023] On the basis of all of the aforesaid, thanks to
the triaxial sensors, the display (12) and the software
assembly described above, it is possible to view the di-
rection of the force, the value, the time during which the
user exerts the force on the machine (1), and different
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graphics and indications of how the exercise should be
correctly performed. All of the aforesaid enables users
to compare their sessions, programme new ones and
improve the extent, manner and direction in which they
exert the force.

[0024] As shown inthe drawings, the seat (4) whereon
the user sits to perform the different exercises, is located
on the projecting structure (20) between the rear area
(2c) and an intermediate area (2b) of the base structure
(2). Additionally, the seat (4) is provided with a backrest
(5) reclining from a vertical to a horizontal position as
shown in Drawings 2 and 3.

[0025] In this way, due to the mobility of the gantry
structure (3) in directions (L) and (Z), the mobility in a
vertical direction (Y) of the horizontal bar (3a) and the
rotation of the backrest (5), it is possible to perform a
wide variety of exercises in order to work on different
muscle groups, such as the user’s upper and lower mus-
culature, on the same machine (1).

[0026] Forexample,forthe purposes of performing up-
per body or even cervical exercises, the gantry (3) may
be moved from the front area (2a) to the rear area (2c)
and the horizontal bar (3a) placed at the height of the
back of the user’s head for the purpose of performing
cervical training exercises. Another exercise that is pos-
sible by keeping the gantry (3) between the rear zone
(2c) and the central zone (2b), is shoulder training, when
the horizontal bar (3a) is positioned above the user. In
this way, by adjusting the different positions of the gantry
(3), the distance between the vertical bars (3b) and the
height at which the horizontal bar (3a) is situated, the
user cantrain limbs, the abdominal area, the lumbar area,
the torso or even the hip. In summary, the machine (1)
of the invention is very versatile and various exercises
can be performed on a single machine (1).

[0027] Ascanalsobe seeninthe drawings, albeitsche-
matically, the machine (1) of the invention is also char-
acterised in that on the backrest (5) and seat (4), an upper
and lower restraintassembly (9, 10) is included for correct
positioning of the user’s body and at least one armrest
(8) is included on either side of the backrest (5) for posi-
tioning the user’s arms. The backrest (5) is provided with
adouble cross-restraint system (9) secured at four points
on the backrest (5) to impede movement of the user’'s
upper body. That is, the restraint system (9) is provided
with two securing points on the upper part of the backrest
(5) and two other securing points on the lower part of the
backrest (5). More specifically, the double restraint sys-
tem (9) is composed of two belts whereby one is secured
to the upper right end and lower left end of the backrest
(5) and the other belt is secured to the upper left end and
lower right end of the backrest (5). Likewise, the seat (4)
is provided with at least one single restraint system (10)
for the user’s lower body which is secured to at least two
points of the seat (4) in order to impede movement of the
user’s lower body.

[0028] Duetotherestraintsystems (9, 10)andthearm-
rest (8), the user’s posture may be corrected and/or re-
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strained during the different isometric exercises in order
to prevent injury.

[0029] On the basis of the aforesaid, the invention de-
scribes a machine (1) that allows better accessibility and
comfort in order that all types of users, regardless of their
degree of mobility, can exercise and strengthen their bod-
ies by means of different isometric exercises.

Claims

1. Isometric exercise machine (1) provided with a base
structure (2) stably supported on the floor and an
upright gantry structure (3) above the base structure
(2) and at least one seat (4) with a backrest (5) in an
area between a rear area (2c) and a central area
(2b) of the base structure (2), wherein the machine
(1) is characterised in that:

- The gantry structure (3) is provided with at least
one ftriaxial sensor positioned on at least one
projecting element (7) of a horizontal bar (3a) of
the gantry structure (3) and wherein

- The backrest (5) of the seat (4) is provided with
at least one armrest (8) on either side of the
backrest (5) and at least one double cross-re-
straint system (9) to secure the user’s upper
body, wherein

- The seat (4) is provided with at least one single
restraint system (10) for securing the user’s low-
er body.

2. Isometric exercise machine (1) in accordance with
Claim 1, wherein the triaxial sensors are situated
within the structure of at least one projecting element
(7) of the horizontal bar (3a), whereon at least one
grip (7a) is positioned for the performance of the iso-
metric exercise.

3. Isometric exercise machine (1) in accordance with
Claim 1, wherein the gantry structure (3) is longitu-
dinally movable in a direction (L) from a front area
(2a) of the base structure (2) to the rear area (2c) of
the base structure (2) by means of rails (11).

4. Isometric exercising machine (1) in accordance with
Claim 1, wherein the gantry structure (3) provided
with at least one vertical bar (3b) on either side of
the base structure (2) joined by at least the horizontal
bar (3a) whereon the grips (7a) are secured on the
projecting elements (7).

5. Isometric exercise machine (1) in accordance with
Claim 4, wherein the horizontal bar (3a) is vertically
moveable in a direction (Y)along the vertical bar (3b).

6. Isometric exercise machine (1) in accordance with
Claim 4, wherein the horizontal bar (3a) is telescopic,
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allowing at least one vertical bar (3b) to be movable
in one direction (Z).

Isometric exercising machine (1) in accordance with
Claim 2, wherein the grips (7a) are disconnectable
and interchangeable with others.

Isometric exercise machine (1) in accordance with
Claim 1, wherein the gantry structure (3) is provided
with a display (12) located between the vertical bars
(3b), whereon the force applied to the grips (7a) and
measured by at least one sensor is displayed.

Isometric exercise machine (1) in accordance with
Claim 1, wherein the backrest (5) of the seat (4) is
reclinable from a vertical position to a horizontal po-
sition in a rotational direction (R).

Isometric exercise machine (1) in accordance with
Claim 1, wherein the double restraint system (9) of
the backrest (5) is secured to at least four points of
the backrest (5) to restrictthe movement of the user’s
upper body.

Isometric exercise machine in accordance with
Claim 10, wherein the double restraint system (9) of
the backrest (5) is provided with two belts such that
one is secured at the upper right end and at the lower
left end of the backrest (5) and the other belt is se-
cured at the upper left end and at the lower right end
of the backrest (5).

Isometric exercise machine (1) in accordance with
Claim 1, wherein the single restraint system (10) of
the seat (4) is secured to at least two points on the
seat (4) to restrict the movement of the user’s lower
body.

Isometric exercising machine (1) in accordance with
Claim 12, wherein the restraint system (10) of the
seat (4) is provided with a belt secured to each side
of the seat (4).
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