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(54) WORK-OUT STATION FOR FITNESS ACADEMY WITH AN ELECTROMECHANICAL CONTROL

OF THE END OF STROKE POSITION

(57)  Fitness center work-out station with electrome-
chanical control of the end of stroke position, wherein the
work-out station is basically comprised of a base (1), from
which there arises a structure (2) where there is fastened
a seat (3), a back rest (4), arms (5) for action by the user,
pulley (6) for connecting the arms (5), and a steel cable
(7) which descends to the level of the base (1) passing
through a compensating pulley (8) and following on hor-
izontally to the opposite end of the base (1) where there
is a vertical tower (18) where there are stacked the
weights (17), where the end of the steel cable (7) is con-
nected. The base (1) is provided with a contour structure

(9), with two centrally supporting frame rails (10) of the
upper structure (2) and a compensating pulley (8) pivoted
between the pair of frame rails (10) and at the base of
the structure (2); having pulleys (11 and 12), with vertical
shafts and with a space between them where there is
inserted a pulley (13) mounted on the rod (14) of a linear
actuator (15) fixed to the structure (9) and its frame rails,
the steel cable (7) passing between the compensating
pulley (8) and the exit of the cable, by the pulleys (11, 12
and 13), being fastened to the rod (14) of the linear ac-
tuator (15) alinear sensor (16) to inform relative positions
of the rod (14) and memorize them.
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Description

[0001] The present specification refers to a fitness
center work-out station with electromechanical control of
the end of stroke position and, more specifically, to an
electromechanical control of the end of stroke position
which coupled to a weights tower of the work-out station
acts in conjunction with a combination of fractional
weights so as to permit the relief of the steel cable trans-
mitting the strength/weight, without the need for displac-
ing the weights in relation to the work-out station tower.
[0002] As many persons skilled in the art are aware,
weights towers of work-out stations have various stacked
unit weights, which may, in whole or in part, be lifted
inside the towers by centrally vertical steel cables, trac-
tioned by active members of the work-out station driven
by the user. Selecting the weights to be lifted can be
obtained by inserting a horizontal pin, which traverses a
hole existing in each weight in correspondence with a
sequence of holes of a tenon which extends below the
lower weight and fastens superiorly to the steel cable. A
weight selected by the pin carries with it all the weights
above it.

[0003] Generally, the exercises recommended by the
gym trainer require that a movement of the arms or legs
begin just beyond the point in which user access is com-
fortable.

[0004] Therefore, there have been idealized systems
which, regardless of the links of the steel cables from the
work-out station to the stack of weights of the tower, use
parallel cables to lift the weights that are partially moved
by pedals, whereby slacking the main cable and allowing
the work-out levers to assume position outside the critical
limit. Thus, by releasing the pedal the tension of the main
steel cable is restored, but the user has already taken
position at his post, and can accept an initial strain. The
use of a pedal to relieve the tension on the steel cable is
recommendable because the strength exerted by the leg
of the user is much greater than that of the muscles that
are being targeted by the station.

[0005] Itis an objective of the present invention to pro-
vide a fithess center work-out station with electrome-
chanical control of the end of stroke position which per-
mits the provision of a relief to the steel cable which is
kept tightened between the weights and the traction com-
ponent accessible to the user, without having to lift the
weight of the work-out station, by strain of the user.
[0006] Another objective of the present invention is to
provide a fitness center work-out station with electrome-
chanical control of the end of stroke position which be-
sides permitting a relief on the tension of the steel cable
for the start and finish of the exercise stroke, eliminates
the mechanical shocks of the weights due to potential
inadvertent displacements of the path and to the stack
of weights.

[0007] The present invention will now be described
with reference to the accompanying drawings, wherein:
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Figure 1 represents a side view of the combination
of the tower and work-out station, and

Figure 2 represents a bottom plan of a work-out sta-
tion.

[0008] According to these drawings, a fitness center
work-out station with electromechanical control of the
end of stroke position, the subject matter of the present
invention, is brought into effect in a work-out station ba-
sically comprised of a base 1, from which there arises a
structure 2 to which there are fastened seat 3, back rest
4, arms 5 for action by the user, pulley 6 for connecting
the arms 5, and a steel cable 7 which descends to the
level of the base 1 passing through a compensating pul-
ley 8 and following on horizontally to the opposite end of
the base 1 where there is a vertical tower 18 where there
are stacked the weights 17, where the end of the steel
cable 7 is connected.

[0009] Ascanbe noted infigure 2, the base 1 presents
a contour structure 9, with two centrally supporting frame
rails 10 of the upper structure 2 and a compensating pul-
ley 8 pivoted between the pair of frame rails 10 and at
the base of the structure 2. In the horizontal section of
the steel cable 7, intermediarily the pulley 8 and the exit
of this steel cable 7 towards the tower 18, the base 1 has
two pulleys 11 and 12, coplanar in relation to each other
with their respective vertical shafts distanced apart that
allows the provision of a pulley 13 fitted therebetween.
The shaft of this pulley 13 is mounted on a rod 14 of a
linear actuator 15, which is mounted on the structure 9
of the base 1.

[0010] The steel cable 7, between the compensating
pulley 8 and the exit towards the tower 18, passes
through two pulleys 11 and 12 and forms a U-section with
the pulley 13 of the linear actuator 15, see figure 2. This
electromechanical actuator 15 can be driven by switch
buttons situated at a place on the station that is acces-
sible by the user. Preferably the linear actuator is driven
by thread, such that it is not driven by external forces.
[0011] With this constructive conception provided to
the traction system of the work-out station, when it is
desirable to slacken the steel cable 7 to facilitate the us-
er’s initial movement positions, the linear actuator 15 is
driven such that it displaces its arm 14 to a retracted
condition, bringing its pulley 13 to a position substantially
aligned with the pulleys 11 and 12, releasing an amount
of steel cable 7. Afterwards, the linear actuator 15 is driv-
en in the opposite direction, and the movement of the
arm 14 displaces the pulley 13 between the pulleys 11 |
and 12 to a condition of misalignment, stretching the ca-
ble again to the original position.

[0012] Itis possibletouse asensorlinear 16 connected
to the pulley 13 and aligned with the actuator 15, to trans-
mit to the control panel of the work-out station the data
on initial and end positions of the linear actuator 15 to
determine automatic stops.

[0013] The linear actuator 15 also promotes the ad-
justment of the initial tension of the steel cable 7, when
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the weights 17 of the tower 18 are lifted by this cable 7,
starting from its rest position, when they are supported
on the base of the tower and the arms 5 or levers of the
work-out station are in the initial position. If slack appears
in this situation, a slack sensor warns the command panel
which drives the linear actuator 15 which displaces its
arm 14 until the slack is eliminated.

[0014] Inthe hypothesis that there is no space availa-
ble at the base 1 of the station to mount the pulleys 11
and 12 and the linear actuator 15 with its pulley 13, this
combination can be mounted on a module similar to the
base 1 but mounted between it and the tower 18, through
where the cable 7 passes.

[0015] The linear actuator 15 is not encumbered to
stretch the steel cable 7 to the point of lifting the weights
17 of the tower 18, but only alters the free length of this
cable when it is not tightened by the work-out station. To
eliminate slack in the steel cable 7, a sensor 19 of the
tower should indicate to the command panel that the
weights are all on the rest at the base of the tower 18,
that is, at its lowest point, when it does not exert traction
on the steel cable 7, so that the linear actuator 15 is au-
thorized to operate. At the same time, if the sensor 19 of
the tower, with the weights not reaching support position
on the base, indicates that the lowest level has not been
reached, the command panel perceives this anomaly and
makes linear actuator 15 slightly slacken the steel cable
7 until the sensor 19 indicates the state corresponding
to the minimum height.

[0016] The electromechanical control of the present
invention, besides allowing comfort for the user when
assuming position at the work-out station, thereafter also
controls any slacks appearing in the steel cable 7 by snar-
ing or assembly flaw, performing these tasks automati-
cally.

Claims

1. Fitness center work-out station with electromechan-
ical control of the end of stroke position, wherein the
work-out station is basically comprised of a base (1),
from which there arises a structure (2) to which there
are fastened seat (3), back rest (4), arms (5) for ac-
tion by the user, pulley (6) for connecting the arms
(5), and a steel cable (7) which descends to the level
of the base (1) passing through a compensating pul-
ley (8) and following on horizontally to the opposite
end of the base (1) where there is a vertical tower
(18) where there are stacked the weights (17), where
the end of the steel cable (7) is connected, charac-
terized wherein the base (1) is provided with a con-
tour structure (9), with two centrally supporting frame
rails (10) of the upper structure (2) and a compen-
sating pulley (8) pivoted between the pair of frame
rails (10) and at the base of the structure (2); with
pulleys (11 and 12), with vertical shafts and with a
space between them where there is inserted a pulley
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(13) mounted on the rod (14) of a linear actuator (15)
fixed to the structure (9) and its frame rails, the steel
cable (7) passing between a compensating pulley
(8) and the exit of the cable, by the pulleys (11, 12
and 13), being fastened to the rod (14) of the linear
actuator (15) a linear sensor (16) to inform relative
positions of the rod (14) and memorize them.

Fitness center work-out station with electromechan-
ical control of the end of stroke position, according
to claim 1, characterized wherein the base (1)
presents the horizontal section of the steel cable (7),
intermediarily the pulley (8) and the exit of this steel
cable (7) towards the tower (18), at least, two pulleys
(11 and 12), coplanar in relation to each other with
their respective vertical shafts distanced apart which
allows the provision of a pulley (13) fitted therebe-
tween; and the shaft of this pulley (13) is mounted
onarod (14) of alinear actuator (15), which is mount-
ed on the structure (9) of the base (1).

Fitness center work-out station with electromechan-
ical control of the end of stroke position, according
to claim 1 or 2, characterized wherein the pulleys
(11 and 12), of the pulley (13), of the rod (14) which
make up the linear actuator (15) and also the sensor
(16) are part of a combination mounted on a base
attached to the base (1) and interplaced between
weights tower (18) and station, forming an extension
of this base (1).

Fitness center work-out station with electromechan-
ical control of the end of stroke position, according
toclaim 1 or 2 or 3, characterized wherein the linear
actuator (15), which is driven by the station com-
mand panel is authorized to operate when a sensor
(19) of the tower (18) informs that the stack of weights
(17) is on the base of the tower, without tightening
the steel cable (7).

Fitness center work-out station with electromechan-
ical control of the end of stroke position, according
to claim 4, characterized wherein there is provided
a tension sensor of the steel cable (7), with the
weights (17) of the tower (18) on the rest on its base,
to recognize slack in this steel cable (7), and warn
the station command panel to drive the linear actu-
ator (15) until the slack disappears.
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