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Description
TECHNICAL DOMAIN

[0001] The inventive concepts described herein relate
generally to apparatus for physical training. More parti-
cularly, embodiments of the present invention provide for
a structure which may be used to aid athletes in the
practice of lifting free weights, particularly dumbbells or
the like.

BACKGROUND

[0002] United States patent application publication
number US2007099773A1 discloses an exercise equip-
ment setup for spotting and temporarily storing dumb-
bells. The equipment includes a spotter mechanism hav-
ing floor mount pedestals with vertical uprights extending
upward from the floor pedestals, each vertical upright
holding a spotter for holding and spotting a dumbbell
when the dumbbell is to be used in a weightlifting ex-
ercise. The height of the spotter is adjustable along the
length of the vertical upright. The spotter mechanism also
includes a horizontal upright connected to the vertical
uprights. The spotters can be slid along the horizontal
upright to adjust the distance between two dumbbells in
their respective spotters. Storage trays flanking the spot-
ter mechanism are provided for storing the dumbbells
when they are not being used as part of a weightlifting
exercise. The weightlifter can therefore manually prepo-
sition the spotters so that dumbbells may be placed in a
convenient position to be able to start an exercise, with
the spotters being available to receive the dumbbells
again should the weightlifter tire and require to replace
the dumbbells quickly.

[0003] A dumbbell rack is presented in German Utility
Model publication number DE202014103356U1, the
rack having a dumbbell holder for storing a dumbbell,
the holder being attached to a vertical support in such a
way that the holder can be adjusted in height and rotated
into any position suitable for exercising using a weight
taken from the holder, the weight being presented to the
weightlifter at an optimum position for beginning the
exercise. A gear mechanism is provided to achieve the
mentioned rotational function, where the dumbbell holder
can be rotated into the optimal position for the exercise to
commence. The gear mechanism can be operated by a
foot pedal. The transmission ratio of the gear is given by
the number of teeth on the bevel gear, allowing the
weightlifter to conveniently rotate the dumbbell holder
using their foot to place the weight in the correct position
for performing the exercise and then to move the dumb-
bell holder away from the training area to allow for un-
hindered movement in the training area when performing
the exercise.

[0004] United States patent publication number
US7001341 B1 discloses a weightlifting apparatus for
supporting a pair of dumbbells. The apparatus includes
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side frames and elevation adjustment means on the side
frames. dumbbell supports are respectively coupled to
the elevation adjustment means on the first and second
side frames for supporting a dumbbell in a plurality of
different elevations. In some embodiments, the appara-
tus includes a motor to allow a varied vertical adjustment
of the dumbbell supports for different sized users or for
different exercises, such as exercises performed with a
weightlifting bench, or a seat, or standing.

[0005] An apparatus for mounting a dumbbell at a
height in position for grasping at the commencement of
an exercise routine without expending energy to lift the
dumbbell to such height for commencement of the ex-
ercise routine is disclosed in United States patent appli-
cation publication number US5954619A. The apparatus
includes at least one cradle biased toward an out-of-the-
way position relative to the operating field of the user,
preferably employing one or more gas springs to achieve
the bias. The weight of the dumbbell disposed in the
cradle overcomes the bias to maintain the cradle in a
substantially horizontal attitude for presentation of the
dumbbell to the user. Thus the weight can be presented
on a cradle to the weightlifter in an optimum position and
the cradle automatically returns to an out-of-the-way
position once the weightlifter takes charge of the weight,
allowing the weightlifter to move unhindered throughout
the exercise.

BRIEF SUMMARY OF THE INVENTION

[0006] In view of the prior art, there remains a need to
provide equipment to support a free weightand to be able
to readily and easily adjust the position in which the
weight is held to make it convenient for a weightlifter of
said weightto be able to take possession and/or control of
the weight to begin performing an exercise with the
weight. The equipment should further present the weight
inamannerin which the weightlifter will not be hindered in
their movements once they have taken possession an-
d/or control of the weight to perform an exercise with the
weight.

[0007] According to an aspect, provision is made for
apparatus for holding a free weight at a chosen height
and in a chosen orientation for presentation of said free
weightto aweightlifter, the apparatus comprising a cradle
for holding said free weight, said cradle being attached to
afirstend of an arm, the arm being slidably mountable, at
a second end of the arm, to an elongate rail, the rail and
the arm being mutually configured to allow the second
end of the arm to be held on the rail at a selected height
from a plurality of selectable heights.

[0008] Advantageously:

the arm is an articulated arm having a plurality of sec-
tions, the arm comprising one or more articulations link-
ing the plurality of sections, configured to allow the cradle
to be heldin a presentation position when the second end
ofthe armis held on the rail at the selected height, the free
weight thus being presented at the chosen height and
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chosen orientation when held in the cradle; and:

the arm is a motorised arm, configured to control a move-
ment of one or more of the articulations of the arm to
cause the sections of the arm to move the cradle at least
from the presentation position towards a park position,
the park position being a position which causes the cradle
to be held away from the presentation position to allow
unhindered movement of the weightlifter.

[0009] According to an embodiment, the free weight
may be a barbell, with one end of the barbell being held in
afirst cradle and the other end of the barbell being held in
a second cradle. According to a preferred embodiment,
the free weight is a dumbbell and the apparatus com-
prises a pair of elongate rails each having its respective
arm and cradle, the apparatus being configured to hold a
pair of dumbbells, one in each cradle.

[0010] According to a preferred embodiment, the arm
comprises three articulations around which sections of
the arm may pivot. The arm may be likened to a human
arm having an upper arm section, a lower arm section
and a hand, with the upper arm having an articulation
allowing it to pivot, in several directions, around the body
atthe shoulder. Another articulation is the elbow, allowing
the upper arm and lower arm to articulate. Another ar-
ticulation is the wrist, allowing the hand to articulate
around the end of the lower arm in several directions.
Likewise, the arm of the apparatus may have three sec-
tions and three articulations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The inventive concepts described herein will be
better understood thanks to the detailed description
which follows and the accompanying drawings, which
are given as non-limiting examples of embodiments of
the inventive concepts described herein, namely:

FIG. 1, showing an elongate rail and an articulated
arm, which may be deployed in an apparatus accord-
ing to an embodiment disclosed herein;

FIG. 2a, illustrating an embodiment of the invention
described herein, the embodiment comprising a pair
of elongate rails, the embodiment being shownwith a
dumbbell being held in one of the arms, where the
embodiment is deployed around a weightlifting
bench;

FIG. 2b, illustrating another embodiment of the in-
vention described herein, deployed about a weigh-
tlifting bench; and

FIGs. 3a and 3b, showing detail of an arm and a
cradle as deployed in embodiments disclosed here-
in, the arm and cradle being shown in a presentation
position and in a parked position, respectively, in
each of the figures.

DETAILED DESCRIPTION

[0012] Figure 1 shows an elongate rail and an articu-
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lated arm which may be deployed in an apparatus ac-
cording to an embodiment of the present invention. One
end of the articulated arm is attached to the elongate rail.
The arm can be slid along the rail, so that when the rail is
in an upright, or substantially vertical position, the height
of the arm above a plane on which the rail stands can be
adjusted. The other end of the arm carries a cradle which
is designed to receive and hold a free weight.

[0013] According to an embodiment, the elongate rail
is configured to stand up on its own, preferably compris-
ing a base which allows the elongate rail to stand up
substantially vertically even when loaded with a weight
onone end ofthearm. Inan embodiment of the apparatus
described herein, two elongate rails are employed. Ac-
cording to an embodiment, which may be combined with
any of the embodiments of elongate rails mentioned
above, further supportis given to the apparatus by having
a transversal, or substantially horizontal, spacing bar
between two elongate bars. According to another embo-
diment, the elongate bars are configured to be attached
to a weightlifting bench or a weightlifting chair or other
such weightlifting station, thereby providing more stability
to the apparatus. The apparatus may further comprise
the bench or chair.

[0014] Ina preferred embodiment of the apparatus, the
apparatus comprises two elongate rails and a weightlift-
ing bench, with one elongate rail attached or otherwise
secured to either side of the weightlifting bench. Still
further support may be provided to such an apparatus
by fixing a horizontal bar between the two elongate rails.
Each of the elongate rails comprises a respective articu-
lated arm with cradle for holding a weight. The arms may
be secured at any from a selection of different heights
along its respective elongate rail. An example of a secur-
ing means for fixing the arm at a chosen height is a simple
pin through hole system, as shown in the accompanying
drawings. Other, more sophisticated securing means are
also possible according to different embodiments.
[0015] In figures 1, 2a and 2b, an arm can be seen
attached to each of the elongate rails. The height of the
arm along the elongate rail can be chosen, for example by
a holding pin pushed through the rail at one from a
selection of predetermined locations along the rail. The
arm is fixed to the rail at one end, while at the other end of
the arm, a cradle is attached, the cradle being shaped to
receive a free weight like a dumbbell or a barbell, for
example. In figure 2a, a dumbbell can be seen held in the
cradle of one of the arms.

[0016] Figures 3aand 3b show details ofthe arms. The
arms have a plurality of sections and the sections have
articulations between them. According to an embodi-
ment, there may be three articulations, a first one, called
a shoulder articulation, located at or near where the end
of the arm is attached to the rail, a second articulation,
called an elbow articulation and a third articulation, called
a wrist articulation. The first and second articulations
have an upper arm section between them and the second
and third articulations have a lower arm section between
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them. The wrist articulation holds the cradle and the
cradle can pivot around the wrist articulation. One end
of the upper arm section can pivot around the shoulder
articulation and the other end can pivot around the elbow
articulation. One end of the lower arm section can pivot
around the elbow articulation and the other end can pivot
around the wrist articulation. In this manner, it is possible
for aweight, held in the cradle, to be positioned with great
liberty in any orientation and at any point in space at
different heights, depending on how high along the elon-
gate rail the end of the arm is fixed.

[0017] Accordingtoanembodiment, atleast one of the
articulations comprises a motor to engender relative
rotation, under electronic control, between adjacent sec-
tions of the arm. According to a preferred embodiment,
each of the articulations comprises a motor.

[0018] According to an embodiment, the motors are
servomotors, configured to provide precisely controlled
rotation under control of a processor or microcontroller.
According to another embodiment, the motors may be
stepper motors.

[0019] According to an embodiment, the apparatus
comprises a sensor configured to detect when the weigh-
tlifter has taken possession of the weight. When the
sensor detects that the weight has been lifted, or has
begunto be lifted, from the cradle, control signals are sent
to the motors to move the arms out of the way so that the
weightlifter may continue with the weightlifting exercise
unhindered by the apparatus. Such a sensor may be, for
example, a weight sensor, configured to signal that the
weight has been seized when the weightlifter has taken
possession of, say, 90% of the weight of the free weight.
In another embodiment, the sensor may be a positional
sensor, using a laser to detect when the weight has been
raised a predetermined height above the presentation
position.

[0020] According to an embodiment, the weightlifter is
free to manipulate or guide the arms at the required
height on the rail until the various sections of the arms
reach a position which places the weight in the optimal
height and orientation for the weights to be conveniently
seized by the weightlifter to begin the exercise. Such
guiding or manipulation may be done either while the
weight is held in its cradle or by first moving the arm and
then placing the weight. The position where the weights
can be conveniently seized by the weightlifter is known as
the presentation position. Once the weights have been
seized by the weightlifter, the motors at the articulations
of the arms cause the arms to be placed away from the
weightlifter towards a park position. In embodiments
where servomotors are used, the servomotors may aid
the weightlifter to manoeuvre the weights towards the
presentation position. In some embodiments the presen-
tation position and/or the park position may be program-
mable. In order to ensure an orderly movement of the
arms from the presentation position to the park position,
the order of operation of each of the motors in the articu-
lations may be programmed. For example, once it has
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been detected that the weightlifter has taken possession
of the weight, a pre-determined sequence of movements
of the different sections of the arms may ensue. This can
be done by programming the order movement of each of
the servomotors in the arms and the amount of angle
through which each of the servomotors is entrained,
depending on how the arms are intended to move. For
example, the motors at the wrists may first rotate the
cradles away from the lifter, while the motors at the
elbows and those at the shoulders may then contribute
towards moving the fore-arms and upper arms of the
arms away from the lifter, thus ensuring that the weigh-
tlifter is unhindered by the apparatus once he or she
begins to carry out the weightlifting exercise.

[0021] In a preferred embodiment, the motors are bat-
tery-powered. The mechanical design of the cradles,
arms and rails are such that weights in excess of
100kg may be held in each cradle, while servomotors
or stepper motors powered by batteries are strong en-
ough to be able to move the arms and cradles away from
the weightlifter once he or she has taken possession of
the weight. Thus, embodiments of the present invention
may operate with any weight that is generally used by
weightlifting practitioners in many gyms, for example for
weights ranging from around 1kg or so up to weights in
excess of 100kg.

Claims

1. An apparatus for holding a free weight at a chosen
height and in a chosen orientation for presentation of
said free weight to a weightlifter, the apparatus com-
prising a cradle for holding said free weight, said
cradle being attached to afirstend of an arm, the arm
being slidably mountable, ata second end ofthe arm,
toan elongate rail, the railand the arm being mutually
configured to allow the second end of the arm to be
held on the rail at a selected height from a plurality of
selectable heights;
the apparatus characterised in that:
the arm is an articulated arm having a plurality of
sections, the arm comprising one or more articula-
tions linking the plurality of sections, configured to
allow the cradle to be held in a presentation position
when the second end of the arm is held on the rail at
the selected height, the free weight thus being pre-
sented at the chosen height and chosen orientation
when held in the cradle; and in that:
the arm is a motorised arm, configured to control a
movement of one or more of the articulations of the
arm to cause the sections of the arm to move the
cradle atleast from the presentation position towards
a park position, the park position being a position
which causes the cradle to be held away from the
presentation position to allow unhindered movement
of the weightlifter.
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The apparatus according to claim 1, the apparatus
comprising: a pair of arms each having a cradle to
hold a respective one from a pair of free weights; and
a pair of elongate rails upon each of which a respec-
tive one from the pair of arms may be held.

The apparatus according to either of claims 1 or 2,
wherein at least one of the elongate rails is config-
ured to be free-standing, with the length of the rail
being in a substantially vertical direction.

The apparatus according to any of claims 2 to 4,
further comprising a horizontal support bar between
the two elongate rails.

The apparatus according to any of the preceding
claims, wherein at least one elongate rail is config-
ured to be attached to a part of a bench or seat.

The apparatus according to any of the preceding
claims, wherein said free weight is a dumbbell or
said free weights are dumbbells or said free weight is
a barbell.

The apparatus according to any of the preceding
claims, further comprising a sensor, the sensor being
configured to detect when the weightlifter has taken
possession of the weight and consequently to trigger
the movement of the cradles towards the park posi-
tion.

The apparatus according to any of the preceding
claims, wherein at least one of the motors is a ser-
vomotor.

The apparatus according to any of the preceding
claims, wherein at least one of the motors is a step-
per motor.

The apparatus according to any of the preceding
claims, further comprising one or more processors
for programming a controlled movement of the cra-
dles towards the park position and/or towards the
presentation position.

The apparatus according to any of the preceding
claims, the apparatus comprising three or more ar-
ticulations in each arm.

The apparatus according to any of the preceding
claims, wherein the apparatus is battery operated
for providing power to the motors and the proces-
SOrs.
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FIG. 2b
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