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(57) Abstract: Fitness equipment that is adapted to a frame that is comprised of a
base (1 ) having upright columns (2) and an upper top (3), wherein the steel cable (7)
designed to raise a stack of weights (4) or a selected part thereof is centrally located,
said cable being tensioned by levers, pulleys or cams of the fitness unit, said weights
being comprised of thick plates guided by the columns (2), characterized in that each
weight (4) is provided with a vertical central hole having a "V" section or moon shaped
circular groove (10) that is slidably fit into the holes of the whole stack of weights, a
vertical tube (11 ) having radial holes (12) at the level of each one of the grooves (10),
where balls (13) are disposed, so that in its whole extension, centrally to the tube (11
), is located a threaded rod (14) attached to the upper part of the axle of an electric
engine (15) wherein a piston (17) with a basic cylindrical shape and conical ends is
disposed, the external diameter of which is a little lower than the inner diameter of the
tube (11 ), the wall of said tube being lower than the diameter of the balls, so that the
balls (13) that are disposed at the level the piston (17) is located are fit into the groove
(10) of the weight (4) located at this same level, the fixed tube (11 ) being attached to
the steel cable (7) for housing (16) the electric engine (15).
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TITLE OF THE INVENTION: "AUTOMATIC WEIGHT STACK
CONTROLLER FOR FITNESS EQUIPMENT”

Abstract

A automatic weight stack controller for fithess units adapted to
a frame provided with weights piled up is disclosed, wherein the weights are
provided with central vertical holes having inner circular grooves and a tube fit
into said central holes, said tube being provided with radial holes disposed at the
level of each weight wherein balls are housed, so that said balls can be pushed
towards the grooves by a piston that slides vertically inside the tube, having
conical ends and threaded on a vertical threaded bar centrally to the tube, where
there is an eyelet for the steel cable designed to raise the weights, the selection
of weights being carried out through a panel of instruments, with a digital display,
and buttons to increase or decrease the number of weights.

Disclosure of the Invention

The present specification is related to automatic weight stack
controller for fithess equipment.

Every fithess equipment is provided with a frame in common,
on the base of which weights are stacked around vertical guides, which weights
can be raised by means of a central cable, pivoted on a pulley on top of the
frame. All the weights have a vertical hole in the center thereof, and the central
cable is attached to a vertical rod that passes through the holes of all the weights.
At the middle level of each of the weights, said rod is provided with a transversal
hole that matches with a transversal hole in each weight, and both holes are co-
linear in their resting condition. A bolt is introduced in the hole of the
corresponding weight at the desired load, and passes through the corresponding
hole of the rod. While a fitting exercise is being carried out, the rod is raised by
the cable, the bolt raises both the weight where it is fit and all the remaining
weights that are supported thereon. In this condition, the bolt makes it possible to

determine the number of weights that will be raised and, therefore, the load that is
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suited to the exercise and the user is selected.

In the many fitness units with their levers, bar bells, seats and
backrests the frame together with its weights would be in such a position that the
user would not have that to raise his supported body to reach the load selecting
bolt and change the load. To this aim, the units should be provided with a large
number of pulleys so that the pathway of the cable can suit both the unit and the
special position of the frame.

The rising movement of the weights can be dangerous in the
event the feet, hands, or fingers are caught between the heavy weights and the
other ones.

The frames are then coated on their contour, all over their
height, however, there should be a gap where the selecting bolt can be located in
the selected weight.

The purpose of the present patent application is to simplify the
action of selecting weights, in order to allow the frame to be positioned in a
suitable place to achieve the best mechanical solution, without depending on the
distance the user can reach, and also allowing the use of a fully closed frame.

The present invention will be described below with reference to
the accompanying drawings, in which:

Figure 1 represents an elevational view of a conventional
frame;

Figure 2 represents a vertical cut of the conventional frame;

Figure 3 represents a vertical cut of a frame provided with the
mechanism object of the present invention;

Figure 4 represents a horizontal cut of a frame provided with
the mechanism object of the invention, at the center level of one of the weights;

Figure 5 represents a vertical cut of a central length of an
improved frame, encompassing two of the weights, and with a mechanism that

optionally uses radial bolts; and
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Figure 6 represents a plan view of a selecting panel of the
mechanism driving unit of the invention.

In accordance with these illustrations, the stack of weights for
fitness equipment object of the present invention is comprised of a frame that
usually comprises a base (1) with two upright columns (2) and a top (3), making
out a rigid assembly, as can be seen in figure 1.

Several thick-plate shaped weights (4) are piled up on the
base (1) and are provided with holes that the columns (2) pass through. Centrally,
the weights (4) are provided with vertical holes and horizontal holes (5),
perpendicular to the central holes and half way of the height of each weight.

A vertical rod (6) passes through the central vertical holes of
the weights and have radial holes disposed at the levels of the horizontal holes
(5) of the weights.

Figure 2 shows that the steel cable (7) is attached to the upper
part of the rod (6) that is disposed vertically, and that on top (3) in the upper part
of the frame it is deviated by a pulley (8), and runs outwards the frame, where it
runs on several pulleys until it reaches the point in the station where it will be
connected with a lever or another means for transmitting the muscular force to
the cable.

A bolt (9), provided with a cable for handling same, is inserted
into a hole (5) of one of the weights (4), passing through one of the radial holes of
the rod (6).

By tensioning the cable (7), the rod (6) raises - by means of
the bolt (9) - the weight that is crossed by same, and also all the weights above
same. This conventional construction is represented in figures 1 and 2, and has
been used for many years by almost all the manufacturers of fitness units that
use weights.

The present invention is presented in figures 3, 4, 5 and 6 and

refers to a new conception for a weight selecting device in a frame.
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Since the conventional frame shown in figures 1 and 2 that is
comprised of a base (1), upright columns (2) and a top (3), with its weights (4)
piled up, and a steel cable (7) is used in the new mechanism, its numbers match
the ones of the components, thus evidencing the fact that they are of public
domain.

Neither the horizontal holes (5) of the weights (4), nor the
central vertical rod (6), nor the bolt (9) for selecting weights are used in the
present invention.

Figures 3, 4 and 5 show cut views of the new mechanism for
selecting weights, for the sake of clarity of the details.

Each weight (4) is provided with a central vertical hole that has
a "V" section or half-moon shaped circular groove (10) similar to the external ring
of a ball bearing, located half way of the height of the weight.

Tightly inserted in the central hole of the weights is a tube (11),
in the walls of which, there are radial holes (12) at the level of each groove (10),
where balls (13) are tightly fit into. In its whole extension, centrally to the tube
(11), is located a threaded rod (14) that goes past a bearing on top of the tube
(11) and is attached to the axle of an electric engine (15) that is also placed
vertically, the carcass of which is attached to a housing (16) of the tube (11).

A piston (17) of a basic cylindrical shape with two conical ends
is innerly threaded and is attached to the rod (14), the diameter of which is
slightly lower than the external diameter of the tube (11), where it is housed, and
its height is such that it can contact only the balls disposed at the same level. So
that the piston (17) does not turn when the rod (14) rotates, it is provided with
keys (18) that fit into the vertical grooves of the tube (11). In this condition, when
the rod (14) rotates, the piston can go up or down.

When the cylindrical part of the piston is disposed at the level
of the balls (13), they are pushed outwards, thus getting into the grooves (10) of
the weight (4) selected that will be attached to the tube (11), so that the remaining
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weights are not attached to the tube, since the balls thereof retreat towards the
rod (14). However, if the tube (11) is raised by the steel cable (7) by means of an
eyelet (19) or any other attachment means, for the sake of support, all the
weights above éhe one selected will be raised.

In figure 5, within the same scope of the invention, bolts (20)
can be fit into the holes of the tube (11), so that the weights (4) are provided with
another bolt (21) that is in turn provided with a spring (22) in the direction of each
bolt (20) to make same return to a position wherein the tube can be moved
vertically. This construction requires the holes to be aligned and, therefore, a
groove and vertical keys should be provided between the tube (11) and the
weights (4).

In order to actuate the weight stack, conventional electronic
means that are driven by an electric engine can be used in the exact number of
turns that locate the piston (17) in the desired weight with a great precision. The
driving can be carried out by a panel (23) provided with a digital display (24) of
the weight selected, plus "more" (25) and "less" (26) buttons for the changes.

So that the change can never be made without the weights
having been supported on the base (1) of the frame, a microswith (28) assembled
on this base allows the electric engine (15) to move when it "feels" the presence
of the lower part of the tube (11). Thus, besides preventing the eventual fall of the
suspended weight, it is then possible to actuate the mechanism practically
without any load.

The panel (23) - see figure 6 - can be located in a place
wherein the user of the unit can most easily access same. The frame, since it
does not need the manual intervention of the user, can be fully closed, and
located in a place that is more suited to the minimization of pulleys used for
deviating cables.

The electronic portion can also foresee a solenoid latch that

keeps the weights and the tube (11) on the base (1) until it is unlocked when the
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piston (17) is positioned at the selected level.

The fitness unit provided with the mechanism of the present
invention provides the user with a greater comfort, since the selection of weights
is then carried out with the simple touch of a finger on an easy-to-access panel.

The frame comprised of the base (1), columns (2) and top (3)
in the present invention is fully closed, and the vertical walls thereof are very
close to the contour faces of the weights. In this condition, the vertical movement
of one weight (4) or a group of weights acts as a pneumatic piston with controlled
air leak. Therefore, any vertical sudden movements are dampened.

A too fast downward movement of the weights suspended on
weights resting on the base (1) end up in the gradual compression of the air
contained therebetween, thus attenuating eventual undesirable impacts and

noises.
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Claims

1. AUTOMATIC WEIGHT STACK CONTROLLER FOR
FITNESS EQUIPMENT that is adapted to a frame that is comprised of a base (1)
having upright columns (2) and an upper top (3), wherein the steel cable (7)
designed to raise a stack of weights (4) or a selected part thereof is centrally
located, said cable being tensioned by levers, pulleys or cams of the fitness unit,
said weights being comprised of thick plates guided by the columns (2),
characterized in that each weight (4) is provided with a vertical central hole
having a "V" section or moon shaped circular groove (10) that is slidably fit into
the holes of the whole stack of weights, a vertical tube (11) having radial holes
(12) at the level of each one of the grooves (10), where balls (13) are disposed,
so that in its whole extension, centrally to the tube (11), is located a threaded rod
(14) attached to the upper part of the axle of an electric engine (15) wherein a
piston (17) with a basic cylindrical shape and conical ends is disposed, the
external diameter of which is a little lower than the inner diameter of the tube (11),
the wall of said tube being lower than the diameter of the balls, so that the balls
(13) that are disposed at the level the piston (17) is located are fit into the groove
(10) of the weight (4) located at this same level, the fixed tube (11) being
attached to the steel cable (7) for housing (16) the electric engine (15).

2. AUTOMATIC WEIGHT STACK CONTROLLER FOR
FITNESS EQUIPMENT according to claim 1, characterized in that the piston (17)
is provided with keys (18) on the sides thereof that slidably fit into vertical grooves
located in the inner wall of the tube (11).

3. AUTOMATIC WEIGHT STACK CONTROLLER FOR
FITNESS EQUIPMENT according to claim 1, characterized in that to use in place
of the spheres (13), in the same radial holes, bolts (20) that can be fit into holes
can be used instead of balls (13), said bolts (21) being provided with springs (22)
disposed in the weights (4) that compress the bolts (20) towards the tube (11), so

that the junctions are parallel to the external wall of said tube (11), thus allowing
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an independent vertical movement, except in respect of the bolts disposed at the
level of the piston (17) that are inserted into the holes of the weight located at this
same level.

4. AUTOMATIC WEIGHT STACK CONTROLLER FOR
FITNESS EQUIPMENT according to claim 1 or 3, characterized in that the
electric engine (15) is actuated by a panel (23) having a digital display of the
weight selected plus "more" (25) and "less" (26) buttons, for any changes in the
selection of weights, the base (1) of the frame being provided with a microswith
(28) that is actuated by the base of the tube (11) when it reaches the lowest level,
the function of which is to inhibit the weight selection any time tube (11) is raised,
besides actuating a latch that attaches the tube (11) to the base (1) until the
weight selection is completed.

5. AUTOMATIC WEIGHT STACK CONTROLLER FOR
FITNESS EQUIPMENT according to claim 1 or 3, characterized in that the
protection walls that contour vertically the stack of weights (4) are fully closed,
from the base (1) to the top (3), and having their inner faces very close to the
contours of the weights (4) in such a way that they can start acting as pneumatic
pistons with controlled air leak, thus attenuating the vertical sudden movements
as well as dampening the impacts between the weights during their downward

movement.
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