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EXERCISE DEVICE WITH SINGLE RESILIENT ELONGATE ROD AND
WEIGHT SELECTOR CONTROLLER
BACKGROUND OF THE INVENTION

1. The Field of the Invention

The present invention relates to exercise devices. More specifically, the
present invention relates to an exercise device having a resilient member for providing
resistance for use in exercise and having a weight selector apparatus.
2. Background and Relevant Technology

Society in general is becoming more health-conscious. A result of this has
been an increased demand for fitness devices that can be utilized to attain and
maintain healthy levels of fitness. Multi-function exercise machines have been
developed in response to this demand. Multi-function exercise machines are often
adapted to be convenient to operate and store, while still providing the range of
exercises necessary to provide effective all around fitness.

One type of conventional multi-function exercise machine utilizes a stack of
weights to provide resistance needed by users during exercise. A user repetitively
raises some, or all, of the weights in the weight stack. The force of gravity provides
the resistance needed to allow the user to exercise. However, due to the mass of the
weights, these machines are heavy and can be difficult for a home user to move.

Exercise machines that use flexible members to provide resistance have been
developed as an alternative to weight stack machines. One such device available in
the market incorporates two sets of flexible rods of varying resistance.. The bottom
end of each set of rods is attached to the base of the machine with the rods extending
vertically upwards therefrom. A cable is attached to the top end of each set of rods by
means of a large hook that is threaded through loops at the top end of each rod. By
bundling the rods in this manner, the user can adjust the amount of resistance used
during exercise. By displacing the cables, a user can utilize the resistance provided by
the flexible rods to exercise various muscle groups.

However, the manner in which the hook apparatus must be used to bundle the
flexible rods together is awkward, requiring the use of two hands, i.e. a first hand to
hold the hook and a second hand to thread the hook through the loops on the rods.
Since there are two sets of rods, this process must be done twice.

In addition, since there are two sets of rods, there are two independent sources

of resistance. The two independent sources of resistance add a level of complexity to
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the use of the exercise apparatus. For example, the user must carefully monitor the
amount of resistance used on each set of rods in order to maintain equilateral workout
resistances for each side of the body. Moreover, the length of the user’s stroke is
limited to haw far the ends of the flexible rods can be displaced, whereas certain
exercises require a long stroke.

There is, therefore, a need for an improved exercise device that utilizes
flexible members to provide resistance. There is a need for an exercise device having
readily adjustable resistance that is simple and efficient. There is also a need for a
device that has. an efficient stroke length. There is additionally a need for a device
that has a mechanism electronically adjusting the amount of resistance provided by
the flexible members.

BRIEF SUMMARY OF THE INVENTION

The present invention relates to an exercise apparatus with a single resistance
rod configured to provide resistance for use in exercise. The present invention also
relates to a resistance assembly having at least a first guide member for use with at
least a first resistance rod. Additionally, the present invention relates to a weight
selector controller for controlling the amount of resistance provided by the at least
first resistance rod.

In one embodiment of the present invention, a guide member is positioned
adjacent at least one side of the resilient elongate rod. In another embodiment, a
plurality of guide members are utilized with the singte resilient elongate rod to
maintain smooth and consistent movement of the single resilient elongate rod. In yet
another embodiment, a first guide member is positioned adjacent one side of the
single resilient elongate rod and a second guide member is positioned adjacent the
opposite side of the single resilient elongate rod. The combination of the first and
second guide member maintains smooth and consistent movement of the single
resilient elongate rod when the single resilient elongate rod flexes.

The weight selector mechanism of the exercise apparatus includes a variable
resistance system and a weight selector controller. In one embodiment, the weight
selector controller comprises a bi-directional controller allowing a user to increase or
decrease the amount of resistance provided by the single resilient elongate rod. For
example, the bi-directional controller can comprise a two-way switch positioned on an
upright support member of a lat tower. In another embodiment, the weight selector

controller is positioned adjacent the variable resistance system. For example, in one
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embodiment the weight selector controller is positioned on the housing of the variable
resistance system.

One or more indicia can be provided to show the amount of resistance
provided by the single resilient elongate rod. For example, in one embodiment an
electronic display which depicts the amount of resistance is provided. The one or
more indicia can be positioned at the top of the hausing such that the positioning of
the cable relative to the indicia displays the amount of resistance provided by the
variable resistance system. Manipulation of the bi-directional controller results in
movement of the cable relative to the indicia. The configuration of the indicia allows
the user to clearly monitor changes in the amount of resistance resulting from
manipulation of the bi-directional controller.

These and other objects and features of the present invention will become
more fully apparent from the following description and appended claims, or may be
learned by the practice of the invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

To further clarify the above and other advantages and features of the present
invention, a more particular description of the invention will be rendered by reference
to specific embodiments thereof which are illustrated in the appended drawings. It is
appreciated that these drawings depict only typical embodiments of the invention and
are therefore not to be considered limiting of its scope. The invention will be
described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 is a perspective view that illustrates the exercise machine having a
single resilient member according to one aspect of the present invention.

Figure 2 is a side view of the exercise machine of Figure 1 accdrding to one
aspect of the present invention.

Figure 3 is a rear view illustrating the resistance assembly of the exercise
machine of Figure 1 according to one aspect of the present invention.

Figure 4A is a perspective view of the resistance assembly of the exercise
machine of Figure 1 having a guide with first and second guide members positioned
on opposing sides of the single resilient elongate rod according to one embodiment of

the present invention.
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Figure 4B is a perspective view of the resistance assembly of the exercise
machine of Figure 1 in a flexed position according to one aspect of the present
invention.

Figure 5 shows the variable resistance system having a weight selector
controller (e.g. bi-directional controller 42) of the exercise machine of Figure 1
according to one aspect of the present invention.

Figure 6 is a top perspective view of the automatic resistance adjustment
mechanism of the exercise machine of Figure 1 according to one aspect of the present
invention.

Figure 7A illustrates the automatic resistance adjustment mechanism of the
exercise machine of Figure 1 in which the lever arm is in a first position.

Figure 7B illustrates the automatic resistance adjustment mechanism of the
exercise machine of Figure 1 in which the lever arm is in a second position.

Figure 7C illustrates the automatic weight resistance adjustment mechanism of
the exercise machine of Figure 1 in which the lever arm length regulator is in a first
position.

Figure 7D illustrates the automatic resistance adjustment mechanism of the
exercise machine of Figure 1 in which the lever arm length regulator is in a second
position.

Figure 8 is a front view of an electronic weight selector controller according to
one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates an exercise apparatus 1 according to one aspect of the
present invention. Exercise apparatus 1 provides a mechanism for allowing a user to
undertake aerobic and anaerobic exercises in a home or institutional gym setting. -
Exercise apparatus 1 provides a mechanism for allowing a user to undertake a variety
of types and configurations of exercises without needing an exercising partner to
assist in the management of the resistance apparatuses during exercise. In the
illustrated embodiment, exercise apparatus 1 includes a support frame 10, a resistance
assembly 20, a variable resistance system 30, and a weight selector controller 40. The
exercise apparatus 1 also includes a bench 60, a bicep/ quadricep exerciser 70, and a
lat tower 80. As will be appreciated by those skilled in the art, a variety of types and
combinations of components can be utilized with the exercise apparatus without

departing from the scope and spirit of the present invention.
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Support frame 10 provides a structure upon which other components of
exercise apparatus 1 are positioned. Additionally, support frame 10 provides stability
to exercise apparatus 1 to provide a safe exercise environment. Resistance assembly
20 is positioned adjacent to support frame 10. Resistance assembly 20 includes a
resilient elongate rod 22 and a cable a pulley system 340 (see Fig. 5). The single
resilient elongate rod 22 provides resistance by flexing while the cable and pulley
system 340 allows the user to utilize resistance from the resilient elongate rod 22 to
perform exercise. Resilient elongate rod 22 flexes to provide resistance for use in
exercise.

Variable resistance system 30 is coupled to resistance assembly 20. Variable
resistance system 30 is configured to utilize resistance from resilient elongate rod 22
to provide a variable amount of resistance for use in exercise. Weight selector
controller 40 is coupled to an upright support member of support frame 10 and
electronically linked to variable resistance system 30. Weight selector controller 40
allows a user to select an amount of resistance to be used in exercise without having
to manually adjust components of the system. Variable resistance system 30 and
weight selector controller 40 collectively comprise an electronic resistance selector
system according to one aspect of the present invention.

Exercise apparatus 1 also includes bench 60, bicep/quadricep exerciser 70, and
lat tdwer 80. Bench 60 is coupled to support frame 10. Bench 60 provides a surface
on which a user can sit or lay to perform certain exercise routines including the bench
press, seated flies, bench curls, and the like. In the illustrated embodiment, bench 60
is slideable along a portion of support frame 10. Bicep/quadricep exerciser 70 is
coupled to support frame 10 at a distal portion of support frame 10. Bicep/quadricep
exerciser 70 allows the user to utilize resistance from single resilient elongate rod 22
to perform a variety of exercises including the bicep curl, quadricep lift, hamstring
curl, and a variety of other types and configurations of exercises.

Lat tower 80 is also coupled to support frame 10. Lat tower 80 allows a user
to perform lat pull down and other exercises. As will be appreciated by those skilled
in the art, a variety of types and configurations of exercise machines can be utilized
without departing from the scope and spirit of the present invention. For example, in
one embodiment an exercise machine does not include all of the illustrated
components, such as lat tower or bicep/quadriceps exerciser. In an alternative

embodiment, an exercise machine having a single resistance rod is utilized with
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exercise components not illustrated in Figure 1. In yet another embodiment, an
electronic resistance selector system is used with a plurality of resistant rods.

Figure 2 shows a side view of exercise apparatus 1 according to one aspect.of
the present invention. As previously discussed, exercise apparatus | includes a
support frame 10, a bench. 60, and a lat tower 80. Support frame 10 is adapted to
provide stability to exercise machine 1 while also providing a structure to which
additional components of exercise machine 1 can be coupled. Support frame 10
includes.a leg support 12, a horizontal member 14, a support base 16, and an upright
component support member 18.

Leg support 12 is positioned at the distal end of exercise apparatus 1. Leg
support 12 provides an upright structural support to horizontal support member 14.
Additionally, leg support 12 provides a structure for connecting bicep/quadriceps
exerciser 70 to exercise apparatus 1. In the illustrated embodiment, leg support 12
includes an upright member 120 that connects to and supports horizontal member 14. .
Base support 122 is disposed upon an end of upright member 120. Base support 122
provides lateral support to upright member 120 to minimize lateral sliding or tipping
of upright member 120.

Pulley 126 is positioned proximally to base support 122. Pulley 126 receives
a cable (not shown) that extends from bicep/quadriceps exerciser 70 to variable
resistance system 30 when a user is utilizing bicep/quadriceps exerciser 70.
Connected to the opposite end of upright member 120, by way of a connector
assembly 124 and upright member 120, is bicep/quadriceps exerciser 70. A locking
pin 129 can be disposed through upright member 120 and engage pedestal 128, to
maintain the position of pedestal 128 relative to upright member 120.

Horizontal support member 14 provides a structural support for bench 60
while also providing support for a user exercising thereon. Horizontal support
member 14 is configured to guide bench 60 as a user changes the position of bench
60. Bench 60 can be locked in a plurality of positions along the length of horizontal
support member 14 utilizing one or more of bores 142a-142n and a locking pin 68
associated with bench 60.

Horizontal support member 14 is coupled to leg support 12 and pivotally
connected to upright component support member 18 utilizing pivot member 144.
Horizontal support member 14 can be locked in a position relative to pivot member

144 by way of locking pin 146. Folding pivot 144 couples horizontal support member
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14 to upright component support member 18. Folding pivot 144 allows a user to bias
horizontal support member 14 and other distal portions of exercise machine 1 into a
folded position. By allowing the distal portions of the exercise machine to be
positioned in a folded position, falding pivot 144 allows.the size and space required to
store the exercise apparatus to be substantially reduced providing added convenience
and storage capability. Folding locking pin 146 allows. a user to lock the position of
the horizontal support member relative to the upright component support member 18.
Thus when the user desires to maintain a given position such as a folded storage
position or unfolded exercise position, the user can utilize the folding locking pin to
secure exercise apparatus 1 in the desired position.

Support base 16 is coupled to the lower portion of upright component support
member 18. Support base 16 provides lateral stability. to exercise apparatus 1 to
provide a stable exercising environment. Additionally; support base 16 provides a
deck on which various exercises can be performed by a user such as standing lat pull
downs, and the like. An inclined portion 162 of support base 16 can be inclined
relative to the surface of support base 16 upon which a user stands through the use of
riser 164. Riser 164 provides lateral and structural support to base 16. A portion 160
of support base 16 can be generally parallel to the surface.

Generally, support deck 160" provides a surface allowing a user to rest his/her
feet thereon thereby allowing a user to perform certain exercise routines such as lat
pull downs, military press, and the like. Inclusion of an inclined portion 162 allows a
user to position his/her feet at a desired angle during certain exercise routines.
Further, this inclined portion 162 minimizes slippage of a user’s feet on support base
16 during exercise routines. A variety of types and configurations of inclined portion
162 can be utilized without departing from the scope and spirit of the present
invention. For example, in the illustrated embodiment, the inclined surface is
gradually inclined from more planar portions of support deck, such as portion 160. In
an alternative embodiment, inclined portion 162 rises sharply and at a distinct angle
with respect to other portions of support deck, such as portion 160. In still another
configuration, inclined portion 162 is not included in support base 16 so that support
base 16 has the same planar orientation along its entire length.

Support base 16 further includes one or more rollers 166. Rollers 166 are
positioned on the portion of support base 16 opposite riser 164. Rollers 166 provide a

structural support member as well as a mechanism for moving exercise apparatus 1.
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The ability to move exercise apparatus 1 utilizing rollers 166 can be particularly
beneficial when exerciser apparatus 1 is in a folded storage position. This allows a
user to mave exercise apparatus 1 to a closet, room corner, or other desired storage
location when exercise apparatus 1 is not in use. In one embodiment, rollers 166
include a first and second roller positioned on opposite lateral sides of support base
16.

Upright component support member 18 is coupled to support base 16 and
horizontal support member 14. Upright component support member 18 provides a
structure on which other components of the exercise machine can be affixed. For
example, in the illustrated embodiment, resistance assembly 20, variable resistance
system 30, and a lat tower 80 are positioned on or next to upright component support
member 18. As will be appreciated by those skilled in the art, a variety of types and
configurations of support frames can be utilized without departing from the scope and
spirit of the present invention. For example, in one embodiment, a plurality of leg
supports are utilized. In an alternative embodiment, the other components of the
exercise apparatus are connected to a secondary component instead of to the upright
component support member. In an alternative embodiment, the distal components of
the support frame include a support structure for a bench that is a separate stand alone
component from the upright component support member and the support base.

Bench 60 is coupled to horizontal support member 14. Bench 60 provides a
surface on which a user can rest to perform exercise routines. Bench 60 includes a
seat member 62, a back support 64, a base 66, and a locking pin 68. In the ilustrated
embodiment, seat member 62 includes a padded surface. Seat member 62 is slidably
coupled to horizontal support member 14 utilizing base 66. Back support 64 is
pivotally coupled to seat member 62. Back support 64 provides a mechanism for
supporting a user’s back in either a sitting or inclined position during exercise
routines such as bench press, pectoral fly, and the like. Pivotal coupling between seat
member 62 and back support 64 allows back support 64 to be placed in a variety of
positions and at a variety of angles relative to seat member 62. In one embodiment,
back support 64 is removable from seat member 62 permitting a user to conduct
certain exercises and/or place exercise apparatus 1 in a folded position.

Base 66 provides a mechanism for coupling bench 60 to horizontal support
member 14. Base 66, in this exemplary configuration, includes a plurality of roller

wheels (not shown) positioned relative to horizontal support member 14 to allow
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bench 60 to slide relative to horizontal support member 14. Locking pin 68 is
positioned on one side of base 66. Locking pin 68 provides a mechanism for securing
a desired bench position. Locking pin 68 is configured to be positioned in bores
142a-142n to secure bench 60 during exercise or folding of exercise apparatus 1.

Lat tower 80 is positioned on the upper end of upright component support
member 18. Lat tower 80 includes a support arm 82, a horizontal member 84, a
pulley 86, and a lat bar 88. In the illustrated embodiment, support arm 82 is. coupled
at an angle to the upper portion of horizontal support member 14. Support arm 82
provides displacement from upright component support member 18 to allow a user ta
conduct lat pull down exercises with lat bar 88 being positioned at a desired angle
relative to the user. Horizontal member 84 is coupled to support arm 82. Horizontal
member 84 provides a mechanism for connecting pulleys 86a and 86b (not shown) at
the desired lateral location to enable exercise with lat bar 88.

Pulleys 86a and 86b are adapted to route cables to lat bar 88. Pulleys 86a, b
facilitate smooth and efficient movement of cables and thus lat bar 88. As will be
appreciated by those skilled in the art, a variety of types and configurations of lat
towers can be utilized without departing from the scope and spirit of the present
invention. For example, in one embodiment, bearing members are used in place of
pulleys 86a, b. In an alternative embodiment, the support arm and the horizontal
member comprise an integral unit. In another embodiment, the horizontal member is
coupled to an upright component support member having a curved upper portion
providing the desired displacement from the upright component support member.

Figure 3 shows a rear view of exercise apparatus 1 iHustrating resistance
assembly 20 in greater detail according to one aspect of the present invention. In the
illustrated embodiment, resistance assembly 20 includes a resilient clongate rod 22, a
guide 24, pulleys 26a, b, a retention cable 27, and resistance cable 29. Resilient
elongate rod 22 is configured to provide resistance for use in exercise. Resilient
elongate rod 22 is positioned proximal to upright component support member 18 such
that no portion of resilient elongate rod 22 is fixed in relation to support frame 10 or
upright support member 18. This allows resilient elongate rod 22 to move relative to
other portions of exercise apparatus 1 in a flexible and desired manner.

Guide 24 is positioned relative to resilient elongate rod 22 so as to maintain
movement of resilient elongate rod 22 in a predictable and orderly fashion. Guide 24

is positioned adjacent at least one side of the resilient elongate rod 22. The
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positioning of guide 24 minimizes inadvertent movement of resilient elongate rod 22
closer to, or further from, upright component support member 18. A variety of types
and configurations of guides can be utilized without departing from the scope and
spirit of the present invention. For example, in the illustrated embodiment guide 24
includes a first guide member positioned adjacent one side of the single resilient
elongate rod and a second guide member positioned adjacent the opposite side of the
single resilient elongate rod. The combination of the first and second guide member
maintains smooth and consistent movement of the single resilient elongate rod when
the single resilient elongate rod flexes. In-one embodiment, the first and second guide
member comprise a guide mechanism. In another embodiment, more than two guide

members are. utilized with the single resilient elongate rod to maintain smooth and

- consistent movement of the single resilient elongate rod.

Guide 24 includes. at least one riser coupler 240 (see Figure 4A) that spaces,
guide 24 apart from upright support member 18. The desired displacement between
guide member 24 and upright component support member 18 can substantially
correspond with the width of resilient elongate rod 22.

Pulleys 26a, b are disposed at the ends of resilient elongate rod 22. Pulleys
28a, b are positioned below and toward the middle portion of resilient elongate rod
22. Pulleys 26a, b cooperate with pulleys 28a, b, which are affixed to upright
component support member 18 and are operably linked to rod 22 utilizing resistance
cable 29. '

A retention cable 27 is coupled to one or more portions of the resilient

elongate rod. In the illustrated embodiment, retention cable 27 is coupled to first end

- 222, center portion 220, and second end 224 of resilient elongate rod 22. Retention

cable 27 provides reinforcement to resilient elongate rod 22 including maintaining the
positioning of pulleys 26a, b.

Resistance cable 29 provides a mechanism for conveying resistance from
resilient elongate rod 22 to variable resistance system 30. More specifically, variable
resistance system 30 manipulates the fixed resistance provided by flexing of resilient
elongate rod 22 by way of resistance cable 29, pulleys 26a, b and 28a, b to convey a
variable resistance to the user when the user undertakes an exercise repetition. As will
be appreciated by those skilled in the art, resistance assembly 20 can be coupled to

other components of exercise machine 1 utilizing a variety of mechanisms and in a
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variety of manners without departing from the scope and spirit of the present
invention.

Figure 4A is a perspective view of resistance assembly 20 illustrating resilient
elongate rod 22 in a relaxed position. In the illustrated embodiment, resilient elongate
rod 22 inctudes a center portion 220, a first end 222, and a second end 224. When
resilient elongate rod 22 is in a relaxed position, center portion 220 is positioned at
substantially the same elevation as first end 222 and second end 224. ‘

Guide 24 allows for flexing of resilient elongate rod 22. Guide 24 includes a
riser coupler 240, a first guide member 242a, and a second guide member 242b. Riser
coupler 240 couples guide 24 to upright component support member 18. Riser
coupler 240 also provides spacing between first guide member 242a and.second guide
member 242b. In the illustrated embodiment, the length of riser coupler 240 is
slightly. greater than the width of resilient elongate rod-22.

First guide member 242a and second guide member 242b are positioned on
alternative sides of resilient elongate rod 22. The positioning of first guide member
242a and second guide member 242b maintains smooth and consistent movement of .
resilient elongate rod 22 as resilient elongate rod flexes 22. For example, first guide
member 242a minimizes movement in the direction of upright component support
member 18. Second guide member 242b minimizes movement away from upright
component support member 18 (see Fig. 2.) The combination of first guide member
242a and second guide member 242b maintains the position of resilient elongate rod
in a given perpendicular plane when resilient elongate rod 22 flexes during an
exercise routine.

A variety of types and configurations of resitient elongate rods can be utilized
without departing from the scope and spirit of the present invention. In one
embodiment of the present invention, a guide member is positioned adjacent at least
one side of the resilient elongate rod. In another embodiment, a plurality of guide
members are utilized with the single resilient elongate rod to maintain smooth and
consistent movement of the single resilient elongate rod. In yet another embodiment,
a first guide member is positioned adjacent one side of the single resilient elongate
rod and a second guide member is positioned adjacent the opposite side of the single
resilient elongate rod.

Figure 4B illustrates resilient elongate rod 22 in a flexed configuration.

During exercise, a force is exerted on resistance cable 29 at a point below pulleys 28a,
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b in connection with variable resistance system 30. The force exerted on resistance
cable 29 is conveyed to pulleys 28a, b. This causes shortening of the portion of
resistance cable 29-above pulleys 28a, b. Shortening of the resistance cable 29 causes
pulleys 26a, b to be pulled toward each other. As pulleys 26a, b are pulled toward
each other, center portion 220 of resilient elongate rod 22 moves toward riser coupler
240 and rod 22 begins to flex.

Guide 24 prevents excessive lateral displacement of resilient elongate rod 22
when resilient elongate rod 22 flexes. No portion of resilient elongate rod 22 is. fixed
in relation to support frame 10. Asa result, first end 222, second end 224, and center
portion 220 all move relative to one another and to other components of exercise
machine 1 during, éxercise. In the illustrated embodiment retention cable 27 is
coupled to resilient elongate rod 22 at a plurality, of positions along the length of
resilient elongate rod 22. This allows retention cable 27 to largely move in
conformity to resilient elongate rod 22 during flexing of resilient elongate rod 22.

As will be appreciated by those skilled in the art, a variety of types and
configurations of resistance assemblies can be utilized without departing from the
scope and spirit of the present invention. For example, in one embodiment, the single
resilient elongate rod is comprised of a plurality of resilient elongate rods that can be
utilized cooperatively. In another embodiment, a plurality of resilient elongate rods
are utilized to provide a variable amount of resistance. In another embodiment, two
se;ﬁarate cables are coupled to each end of the single resilient elongate rod. In the
illustrated embodiment, the position of pulleys 26a, b is fixed. The amount of tension
of resistance cable 29 relative to pulleys 26a, b is configured such that length
adjustment mechanisms are not necessary to properly operate pulleys 26a, b.

Figure 5 illustrates a weight selector mechanism of the exercise machine
comprising a variable resistance system 30 and an electronic weight selector
controller 40.  Variable resistance system 30 is illustrated according to one
embodiment of the present invention. Variable resistance system 30 is configured to
utilize resistance from one or more resilient elongate rods to provide a variable
amount of resistance for use in exercise. In the illustrated embodiment, variable
resistance system 30 includes an automatic resistance adjustment mechanism 300, a
cable and pulley system 340, a housing 380, and a repetition sensor 390.

Housing 380 is coupled to upright component support member 18 (see Figure

2). Housing 380 provides a support structure on which other components of variable
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resistance system 30 can be mounted. Housing 380 includes a first frame member
382, a second frame member 384, a frame base 386, and a casing 388 (see Figure 3).
First frame member 382 and second frame member 384 provide structural support and
protection to other components of variable resistance system 30. First and. second
frame members 382 and 384 provide sufficient strength to withstand forces exerted on
automatic resistance adjustment mechanism 300 and pulley system 340.

Frame base 386 is coupled to the bottom of first and second frame members
382 and 384. Frame base 386 is also adapted to be coupled to upright component
support member 18 and support base 16. A casing 388, as shown in Figure 3, is
adapted to be positioned over first frame member 382; second frame member 384,
frame base member 386, and other components of variable resistance system 30.
Casing 388 provides a decorative covering while also. protecting the internal
components of variable resistance system 30 from damage. Additionally, casing 388
prevents a user from interfering with operation of cable and pulley system 340.

Automatic resistance adjustment mechanism 300 is pivotally mounted to
housing 380. In the illustrated embodiment, automatic resistance adjustment
mechanism 300 is coupled to first frame member 382 and second frame member 384.
Automatic resistance adjustment mechanism 300 cooperatively interacts with weight
selector controller 40 to allow a user to select an amount of resistance to be utilized
during exercise. Automatic resistance adjustment mechanism 300 automatically
changes the amount of resistance provided by variable resistance system 30 without
requiring the user to manually adjust components of exercise apparatus 1.

In the illustrated embodiment, automatic resistance adjustment mechanism
300 includes a lever arm 302, a lever arm length regulator 304, and a lead screw
motor assembly 310. Lever arm 302 cooperatively interacts with cable and pulley
system 340 to regulate the amount of resistance required to displace resistance cable
29 and by extension resilient elongate rod 22. Lever arm length regulator 304 is
linked to resistance assembly resistance cable 29 allowing flexing of resilient elongate
rod 22 (see Figure 1). Lever arm length regulator 304 changes the effective length of
lever arm 302 to provide a greater or lesser amount of mechanical advantage. By
changing the amount of mechanical advantage provided by lever arm 302, a greater or
lesser amount of resistance is required to flex resilient elongate rod 22. Lever arm
length regular 304 is moved laterally by means of lead screw motor assembly 310.

Lead screw motor assembly 310 is coupled to lever arm 302 and lever arm length
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regular 304. When a user selects a change in the amount of resistance with which to
exercise utilizing electronic weight selector controller 40, lead screw motor assembly
automatically changes the position of lever arm length regulator 304 to provide the
desired amount of leverage benefit and thereby. the desired amount of resistance for
use during exercise.

Lever arm length regulator 304 engages a curved surface 326 of lever arm
302. Curved surface 326 is configured to maintain a constant tension on resistance
assembly, resistance cable 29 notwithstanding the lateral position of lever arm length
regulator 304 along lever arm 302. A pivot 328 provides a pivot point for lever arm
302. Additionally, pivot 328 provides a point of coupling between lever arm 302 and
housing 380, |

An angle portion 330 of lever arm 302 positions the pulleys coupled to- lever
arm 302 at a desired displacement relative to other pulleys of the cable and pulley -
system 340. This allows lever arm 302 to provide a desired effective lever arm length .
and predetermined mechanical advantage. The operation of lever arm 302 and other .

components of lead screw motor assembly 310 will be described in greater detail with

. reference to Figures 7A, 7B, 7C, and 7D.

There are also shown first and second bias springs 303a, b utilized in
connection with lever arm 302. Bias springs 303a, b provide a minimum amount of
resistance when lever arm length regulator 304 is positioned at a displacement
adjacent pivot 328. Bias springs 303a, b provides an amount of resistance in addition
to that provided by resilient elongate rod 22. This can be helpful where the
mechanical advantage resulting from the positioning of the lever arm length regulator
304 reduces the amount of resistance provided by resilient elongate rod 22 beyond a
desired amount.

Cable and pulley system 340 is coupled to several components of variable
resistance system 30 including lever arm 302 and housing 380. Cable and pulley
system 340 provides a compound pulley system to minimize the amount of force
required to flex resilient elongate rod 22. In the illustrated embodiment, cable and
pulley system 340 includes a cable 342, pulleys 344, 346, 348, 350, 352, 354, 356,
358, 360, 362, 364, 366, 368, 370 and rotatable couplers 372a,b.

The first and second ends of cable 342 are utilized by a user during exercise
routines. The ends of cable 342 can be coupled to hand grips of the exercise machine,

or other mechanisms allowing a user to exert a force on cable 342. The following is a
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discussion of an illustrative routing of cable 342 through pulleys 344, 346, 348, 350,
352, 354, 356, 358, 360, 362, 364, 366, 368, 370 and is not intended. to restrict the
scope and spirit of the present invention. Cable 342 is routed through pulleys 344,

-346, 348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368, 370 to maintain smooth

and efficient movement of cable 342, as well as to provide a compounding effect on
the amount of resistance exerted by the user. A first end of cable 342 extends from
pulley 344. Cable 342 is then routed from pulley 344 through pulley 346 and around
pulley 348. From pulley 348, cable 342 is routed through pulley 350, around pulley
352, to pulley 354. From pulley 354 cable 342 is routed back to pulley. 356, around

~ pulley 358 to pulley 360. From pulley 360 cable is routed around pulley.362, up and

around pulley 364, and down around pulley 366. From pulley. 366 cable 342 is routed
around pulley 368 and finally around pulley, 370 from which the second end of cable
342 extends.

The configuration of cable 342 and its juxtaposition with pulleys 344, 346,
348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368, 370 compounds the force
exerted by the user on the cable and pulley system while also ensuring smooth and
efficient operation of the movement of the cable. As will be appreciated by those
skilled in the art, a variety of types and configurations of routing cable 342 through
pulleys 344, 346, 348, 350, 352, 354, 356, 358, 360; 362, 364, 366, 368, 370 can be
utilized without departing from the scope and spirit of the present invention.

During an exercise routine, the user exerts a force on one or both ends of cable

342. As one or both ends of cable 342 are displaced, the end of lever arm 302

-corresponding with angle portion 330 and cables 352, 356, 360 and 364 mave toward

pulleys 354, 358, and 366. Resistance from the ends of resilient elongate rod 22 is
conveyed to lever arm 302 by resistance cable 29 of resistance assembly 20.
Movement of the end of lever arm 302 corresponding with angel portion 330 results
in displacement of resistance assembly resistance cable 29. Movement of resistance
cable 29 results in flexing of resilient elongate rod providing resistance for use in
exercise.

As previously discussed, variable resistance system 30 operates in connection
with weight selector controller 40 to move lever arm length regulator 304 to change
the effective length of lever arm 302 thus changing the amount of resistance
experienced by the user when moving the ends of cable 342. By providing a quick

and efficient mechanism for changing the amount of resistance utilized during
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exercise, exercise apparatus 1 provides an efficient and user friendly mechanism for
conducting exercise routines.

In the illustrated embodiment, a repetition sensor 390 is shown. In the
illustrated embodiment, the repetition sensor 390 comprises a magnetic sensor or
optical sensor that includes first and second disks 392a, b. The first and second disks
392a, b include offset voids that can be detected. to monitor the presence and direction
of movement of the pulleys 350 and 362 to which the disks are connected. Exemplary
repetition sensors are disclosed in greater detail in commonly-assigned U.S. Patent
Application No. 10/916,687 (Workman Nydegger Attorney Docket No. 13914.970) of
Kowallis, et al., filed on August 11, 2004 via U.S. Express Mail Number EV 432 689
389 US, entitled “REPETITION SENSOR IN EXERCISE EQUIPMENT,” the entire
contents of which are incorporated herein by reference. As will be appreciated by
those skilled in the art, a variety of types and configurations of sensors can be utilized
without departing from the scope of the present invention. For example, in one
embodiment the sensor includes a light sensor. In an alternative embodiment, the
sensor detects movement of the lever arm.

Figure 5 also illustrates a weight selector controller 40 according to one
embodiment of the present invention. In the illustrated embodiment, weight selector
controller 40 is positioned on the housing of automatic resistance adjustment
mechanism 300. Weight selector controller 40 includes a bi-directional controller 42
and at least one indicium 44. Bi-directional controller 42 allows the user to control
the amount of resistance provided by resilient elongate rod 22 in combination with
variable resistance system 20. When a user actuates bi-directional controller 42 in a
first direction, the amount of resistance is increased. When the user actuates the bi-
directional controller 42 in the opposite direction, the amount of resistance is
decreased. In the illustrated embodiment, the bi-directional controller comprises a
two-way switch.

The present invention is not limited to the use of a bi-directional controller to
adjust the amount of resistance provided by the resilient elongate rod in combination
with the variable resistance system. For example, in one embodiment, a digital
controller is utilized to allow the user to input a desired amount of resistance to be
provided. In another embodiment, a mechanism is provided that allows the user to
manually adjust the amount of resistance provided. In another embodiment, a solid

state controller that allows the user to adjust the amount of resistance is provided.



WO 2006/044013

15

20

25

30

PCT/US2005/027676

17

The at least one indicium 44 illustrated allows the user to view the amount of
resistance being provided by the resilient elongate rod 22 in combination with the
variable resistance system. In the illustrated embodiment, the at least one indicium 44
includes. a plurality of indicator lines 46 and a plurality of resistance numerals 48.
The plurality of indicator lines 46 are positioned adjacent a slot accommodating, and
allowing for movement, of resistance cable 29 as the cable is displaced when the
position of lever arm length regulator 304 is changed. The juxtaposition of the
plurality, of indicator lines 46 relative to resistance cable 29 allows the user to quickly,
ascertain the amount of resistance provided at given positions of the cable.

- The plurality of resistance numerals are associated with indicator lines, 46 and-
depict the amount of resistance provided-when the cable is positioned at the indicator
lines. For example, when resistance cable 29 is positioned adjacent the indicator line
associated with a numeral “300,” 300 pounds of resistance is provided by the
combination of the single resilient elongate rod 22 and variable resistance system 30.
This allows the user to clearly monitor the amount and direction of change in
resistance when operating bi-directional controller 42. In the iltustrated embodiment,
indicator lines are positioned on either side of the slot accommodating resistance
cable 29. '

As will be appreciated by those skilled in the art, a variety of types and
configurations of indicia can be utilized without departing from the scope and spirit of
the present invention. For example, in one embodiment, a digital readout is provided
to indicate the amount, and changes in the amount, of resistance. In another
embodiment, an analog display is utilized to indicate the amount, and changes in the
amount, of resistance. In another embodiment, one or a plurality of light emitting
diodes (LEDs) are provided to indicate the amount, and changes in the amount of
resistance. In another embodiment, the at least one indicium is provide at a location
other than on the housing.

Figure 6 is a top perspective view of lever arm 302 illustrating lead screw
motor assembly 310 in greater detail. The juxtaposition of a first bias spring 303a and
a second bias spring 303b relative to pivot 328 is shown. In the illustrated
embodiment, lead screw motor assembly 310 includes a lead screw 312, and a lead
screw motor 314. Lead screw 312 is threadably coupled to lever arm length regulator
304. Lead screw 312 is rotated utilizing lead screw motor 314. When lead screw 312

is rotated in one direction, lever arm length regulator is cooperatively engaged by the
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threads of the lead screw 312 and moves in the direction of pivot 328. When lead
screw motor 314 is turned in the opposite direction, lever arm length regulator 304 is
cooperatively engaged by the threads of lead screw 312 and moves in the direction of
lead screw motor 314.

Lead screw motor 314 is coupled to lever arm 302. Lead screw motor 314
provides the rotational force necessary to cause rotation of lead screw 312 and thereby
lateral movement of lever arm length regulator 304. According to one aspect of the
present invention, lead screw motor 314 includes a DC motor with an attached gear
box. As will be appreciated by, those skilled in the art, a variety of types and
configurations of motors can be utilized without departing from the scope and spirit of
the present invention.

In the illustrated embodiment, lever arm 302 includes a first member 320, a
second member 322, a coupler 324, a first bias, spring coupling 329a, and a second
bias spring coupling 329b. First and second members 320 and 322 both include a
curved surface and an angled portion. First and second member 320 and 322 are
connected at one end by coupler 324. The curved surface portions of first member
and second member 320 and 322 engage lever arm length regulator 304. Lead screw
312 is positioned between first member 320 and second member 322.

In the illustrated embodiment a first and second bias spring 303a, b are
coupled to first and second members 320 and 322 at first and second bias. spring
couplings 329a, b. The first and second bias spring couplings 329a, b are positioned
on the side of pivot 328 opposite the four pulleys coupled to the end of lever arm 302.
This allows bias springs 303a, b to provide additional resistance to that provided by
single resilient elongate rod 22. The additional resistance can be utilized where the
effective length of the lever arm minimizes the amount of resistance provided by
single resilient elangate rod 22.

As will be appreciated by those skilled in the art, a variety of types and
configurations of lever arms and bias springs can be utilized without departing from
the scope and spirit of the present invention. For example, in one embodiment, the
lever arm includes a single lever member adapted to accommodate a lead screw and
lever arm regulator. In an alternative embodiment, the actual length of the lever arm
is adapted to be adjusted instead of utilizing a lever arm length regulator. In one
embodiment, a single bias spring is attached to the end of the lever arm. In another

embodiment, a source of resistance is provided other than the single resilient elongate
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rod. For example, in one embodiment, a resilient band is connected to the lever arm.
In another embodiment, a resilient compressible foam rubber or other resilient
member that provides resistance in compression is provided. In another embodiment,
the source of resistance comprises a suspended weight. In another embodiment, the
source of resistance is coupled to the lever arm on the same side as the four pulleys
coupled to the end of the lever arm.

In the illustrated embodiment, it can be seen that lever arm length regulator
304 is coupled to a pulley 306. Pulley 306 accommodates resistance cable 29. When
the end of lever arm 302 is displaced, the portion of resistance cable 29 positioned in
pulley 306 is displaced during movement of lever arm 302.

Figure 7A illustrates a variable resistance system 30 with lever arm. length
regulator 304 in an intermediate position. In the illustrated embodiment, lever arm
302 is in a relaxed position causing little or no displacement of resistance cable 29 In
the relaxed position, bias spring 303 is in a non-stretched configuration. The current
position of lever arm 302 is achieved when insufficient resistance is exerted on a
cable and pulley system 340 to cause movement of the end of lever arm 302
corresponding with angle portion 330.

Figure 7B shows a lever arm 302 in a displaced configuration. The illustrated
configuration of lever arm 302 is achieved when sufficient force is exerted on the
pulleys coupled to angle portion 330 of lever arm 302. The displacement of the end
of lever arm 202 corresponding with angle portion 330 results in movement of lever
arm length regulator 304 and resistance assembly resistance cable 29. Movement of
resistance cable 29 results in flexing of resilient elongate rod 22. Movement of
resistance cable 29 causes stretching of bias spring 303 increasing the amount of
resistance experienced by the user over the resistance provided by the resilient
elongate rod. As previously discussed, the configuration of lever arm 302 results in
movement of lever arm about pivot 328.

Figure 7C illustrates lever arm length regulator 304 at a lateral position
adjacent pivot 328. In the illustrated position, lever arm length regulator 304 is at or
near its greatest lateral displacement adjacent pivot 328. The illustrated position of
lever arm length regulator 304 also corresponds with the smallest amount of
resistance being experienced by the user. According to one embodiment of the
present invention, a weight of less than 10 pounds is provided when lever arm length

regulator 304 is in the illustrated position.
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The actual resistance experienced by the user is the result of a variety of
factors including, the length of the lever arm and the configuration of the cable and
pulley system 340. In this position, the mechanicat advantage provided by lever arm
302 is at its greatest. As a result, displacement of cable 342 produces a large amount
of movement of the end of lever arm 302 corresponding with angle portion 330.
While a large amount of movement of lever arm 302 is experienced, displacement of
lever arm length regulator 304 and resistance cable 29 is minimal.

The compounding effect provided by the configuration of cable and pulley

system 340 results in a large amount of displacement of cable 342 of the cable and

pulley system but a smaller amount of displacement of lever arm length regulator 304, -

This compound pulley, effect allows the user to obtain a large amount of extension of
the ends of cable 342 for a small amount of flexing of resilient elongate rod 22. The
combination of the compounding effect of cable and pulley system 340 and
mechanical advantage of lever arm 302 results in a large amount of overall
mechanical advantage. Thus, a small amount of effort is required to flex resilient
elongate rod 22.

In the illustrated position, bias spring 303 provides additional resistance over

the amount of resistance provided by the single resilient elongate rod. This can be

useful where little or no resistance is. provided by the single resilient elongate rod due
to the mechanical advantage provided by the positioning of lever arm length
regulator.

As will be appreciated by those skilled in the art, a variety of types and
configurations. of resilient resistance members can be utilized without departing from
the scope and spirit of the present invention. For example in one embodiment, the
resilient resistance member provides a counteracting force to decrease the total
resistance provided by variable resistance system 30 and resistance assembly 20. In
another embodiment, resilient resistance member comprises a resilient band.
Exemplary lever arms and resistance components are disclosed in greater detail in
commonly-assigned U.S. Patent No. 6,685,607 (Workman Nydegger Attorney Docket
No. 13914.849) of Olson, filed on January 10, 2003, entitled “EXERCISE DEVICE
WITH RESISTANCE MECHANISM HAVING A PIVOTING ARM AND A
RESISTANCE MEMBER?” the entire contents of which are incorporated herein by

reference.
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Figure 7D illustrates a variable resistance system 30 with a lever arm length
regulator 304 positioned adjacent the portion of lever arm 302 corresponding with
angle portion 330. The illustrated position of lever arm length regulator 304 results in
a minimal mechanical advantage being provided by lever arm 302 based on the small
effective length of lever arm 302. When the user exerts a force on the ends of cable
342, displacement of the end of lever arm 302 corresponding with angle portion 330
is effectively the same displacement of lever arm length regulator 304. As a result,
displacement of the end of lever arm 302 corresponding with angle portion 330 results
in a large amount of displacement of resistance cable 29. The large amount of

displacement. of resistance cable 29 and-the small amount of mechanical advantage

- provided by. lever arm 302 results in a large amount of resistance being required to

flex resilient elongate member 22.

According to one embodiment of the present invention, the amount of
resistance experienced when lever arm length regulator 304 is in the illustrated
position is approximately 440 pounds of resisténce. In an alternative embodiment, the
amount of the resistance experienced is approximately 340 pounds. As will be
appreciated by those skilled in the art, a variety of types and configurations of
variable resistance systems 30 can result in a variety of types and amounts of .
resistance. experienced by the user without departing from the scope and spirit of the
present invention.

Figure 8 illustrates a weight selector controller 40 according to one
embodiment of the present invention. Weight selector controller 40 allows a user to
adjust the amount of resistance provided by, the exercise device. In the illustrated
embodiment, weight selector controller 40 is adapted to be mounted to upright
component support member 18 as illustrated in Figure 1. Weight selector controller
40 includes a resistance display interface and a toggle selector 404.

In the illustrated embodiment, resistance display interface 402 displays the
amount of resistance provided by the exercise apparatus to the user. For example, the
depicted “240” represents 240 pounds of resistance being provided by the exercise
apparatus. In the illustrated embodiment, resistance display interface 402 comprises a
seven segment display. In another embodiment a Liquid Crystal Display is provided.
In another embodiment, a Light Emitting Diode display is provided. In another

embodiment, a display that displays the amount of the resistance is provided.
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Toggle selector 404 provides a mechanism. for atowing a user to adjust the
amount of resistance pravided by the exercise apparatus. When the user depresses the
first portion 406, the amount of resistance decreases. When the user depresses the
second portion 408, the amount of resistance increases. Toggle selector 404 is
connected to the automatic resistance adjustment mechanism 300 depicted in Figure 5
to actuate lead screw motor assembly 310 and change the position of lever arm length
regulator 304. As will be appreciated by those skilled in the art, a variety of
electronic weight selector controllers can be utilized with a variety of mechanisms for
changing the amount of resistance provided- by, the exercise apparatus without
departing from the scope and spirit of the present invention. For example, in one
embodiment the indicia of the electronic weight selector controller comprises one or
more of a digital readout, an analog display, and a mechanism for indicating the
amount of resistance provided by. the single resilient elongate rod in combination with
the variable resistance system.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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CLAIMS
What is claimed is: ‘
1. An exercise machine, comprising:

a support frame;

at least one resilient elongate rod linked to the support frame, the at
least one resilient elongate rod configured to provide resistance for use in
exercise; and

at least one guide member positioned adjacent at least one side of the
at least one resilient elongate rod.

2. The exercise machine of claim 1, wherein the at least one resilient
elongate rod comprises a single resilient elongate rod.

3. The exercise machine of claim 1, wherein the at least one resilient
elongate rod comprises a plurality of resilient elongate rods.

4. The exercise machine of claim 3, wherein the plurality of resilient
elongate rods provides a predetermined amount of resistance for use in exercise.

5. The exercise machine of claim 3, wherein the plurality of resilient
elongate rods can be utilized to provide varying amounts of resistance.

6. The exercise machine of claim 1, further comprising a variable
resistan_ce system, wherein the variable resistance system can be utilized in
combination with the at least one resilient elongate rod to provide varying amounts of
resistance to a user for use in exercise.

7. The exercise machine of claim 6, further comprising a weight selector
controller, wherein the weight selector controller can be utilized to change the amount
of resistance provided by the at least one resilient elongate rod in combination with
the variable resistance system.

8. The exercise machine of claim 7, further comprising a cable and pulley
system linked to the resilient elongate rod to enable the user to move the at least one
resilient elongate rod during exercise.

9. An exercise machine, comprising:

a support frame;
a single resilient elongate rod linked to the support frame, the resilient

elongate rod configured to provide resistance for use in exercise; and
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a plurality of guide members cooperating with the single resilient
elongate rod configured to maintain smooth and consistent movement of the
single resilient elongate rod when the single resilient elongate rod is flexed.

10.  The exercise machine of claim 9, wherein the plurality of guide
members are pravided as part of a guide mechanism.

11.  The exercise machine of claim 9, wherein the plurality of guide
members maintain movement of the single resilient elongate rods in a given plane
during flexing of the single resilient elongate rod.

12. The exercise machine of claim 9, wherein plurality of guide members
are positioned on opposing sides of the single resilient elongate rod.

13. The exercise machine of claim 9, wherein the plurality of guide
members comprise a first guide member and a second guide member.

14. The exercise machine of claim 13, wherein the first guide member is
positioned adjacent one side of the single resilient elongate rod and the second guide
member is positibned adjacent the opposite side of the single resilient elongate rod.

I5. The exercise machine of claim 9, further comprising a cable and pulley
system linked to the resilient elongate rod to enable the user to move the single
resilient elongafe rod during exercise.

16.  An exercise machine, comprising:

a support frame;

a single resilient elongate rod linked to the support frame, the resilient
elongate rod configured to provide resistance for use in exercise;

a first guide member positioned adjacent one side of the resilient
elongate rod; and

a second guide member positioned adjacent an opposite side of the
resilient elongate rod, wherein the combination of the first and second guide
members are configured to maintain smooth and consistent movement of the
resilient elongate rod when the resilient elongate rod is flexed.

17. The exercise machine of claim 16, further comprising a cable and
pulley system linked to the resilient elongate rod to enable the user to move the
resilient elongate rod during exercise.

- 18. The exercise machine of claim 16, wherein the first guide member
minimizes movement of the single resilient elongate rod in the direction toward an

upright member of the support frame.
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19. The exercise machine of claim 18, wherein the second guide member
minimizes movement of the single resilient elongate rod in the direction away. from
the upright member of the support frame.

20.  The exercise machine of claim 16, further comprising a riser coupler,
wherein the riser coupler provides a desired amount of displacement between the first
guide member and the second guide member.

21. The exercise machine of claim 20, wherein the length of the riser
coupler approximates the width of the single resilient elongate member.

22.  Anexercise machine, comprising:

a support frame;

a single resilient elongate rod positioned adjacent the support frame,
the resilient elongate rod configured to provide resistance for use in exercise;
and

a weight selector controller configured to allow a user change the
amount of resistance provided by the single resilient elongate rod during
exercise.

23.  The exercise machine of claim 22, wherein the weight selector
controller comprises an electronic weight selector controlter.

24. The exercise machine of claim 22, wherein the weight selector
controller is one component of an electronic resistance selector system, and wherein
the electronic resistance selector system includes a variable resistance system.

25. The exercise machine of claim 24, wherein the weight selector
controller controls operation of the variable resistance system.

26.  The exercise machine of claim 22, wherein the weight selector
controller is configured to allow a user to select the amount of resistance to be utilized
during an exercise routine.

27.  The exercise machine of claim 22, wherein weight selector controller
comprises a bi-directional controller.

28.  The exercise machine of claim 27, wherein the bi-directional controller
is configured to allow the user to increase or decrease the amount of resistance

provided by the single resilient elongate rod during exercise.
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29.  The exercise machine of claim 28, wherein the bi-directional controller
comprises a bi-directional switch.

30.  The exercise machine af claim 29, wherein the bi-directional controlter
is selected from the group consisting of a digital controller, an analog controller, a
solid state element, a manual mechanism, and a mechanism for controlling the amount
of resistance provided by the resilient elongate rod in combination with a variable
resistance system.

31.  The exercise machine of claim 27, wherein the bi-directional controller
is configured to actuate in one direction to increase the amount of resistance provided
by the single resilient elongate rod in combination with a variable resistance system
and the bi-directionat controller is configured to actuate in the opposite direction to
decrease the amount of resistance provided by the single resilient elongate rod in
combination with the variable resistance system.

32.  Anexercise maéhine, comprising:

a support frame;

a single resilient elongate rod positioned adjacent the support frame,
the resilient elongate rod configured to provide resistance for use in exercise;

a resistance selector system cooperating with the single resilient
elongate rod, the resistance selector system having a bi-directional controller
enabling the user to increase or decrease the amount of resistance provided by
the resilient elongate rod during exercise; and

one or more indicia configured to show the amount of resistance
provided by the single resilient elongate rod.

33.  The exercise machine of claim 32, wherein the one or more indicia
comprises a display.

34.  The exercise machine of claim 32, wherein the one or more indicia
comprise a plurality of indicia.

35.  The exercise machine of claim 34, wherein the plurality of indicia
comprise indicator lines.

36.  The exercise machine of claim 35, wherein the plurality of indicator
lines are associated with indicator numerals.

37.  The exercise machine of claim 36, wherein the indicator numerals are

indicative of an amount of resistance provided.
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38.  The exercise machine of claim 37, wherein the indicator lines are
positioned on alternative sides of a groove accommodating the resistance cable.

39.  The exercise machine of claim 38, wherein a position of the cable
relative to the indicator lines provides and indication of the amount of resistance
provided during exercise.

40.  The exercise machine of claim 39, wherein the juxtaposition of the
plurality of indicator lines allow the user ta quickly ascertain the amount and direction
of change in resistance when operating the weight selector controtler.

41. The exercise machine of claim 32, wherein the one or more indicia is
selected from the group consisting of one or more Light Emitting Diodes, a digital
readout, an. analog display, and a mechanism for indicating the amount of resistance
provided by the single resilient elongate rod in combination with the variable
resistance system.

42.  The exercise machine of claim 32, further comprising a cable and
pulley system linked to the resilient elongate rod to enable the user to move the
resilient elongate rod during exercise.

43. An exercise machine, comprising:

a support frame;

at least one resilient elongate rod positioned adjacent the support
frame, the at least one resilient elongate rod configured to provide resistance
for use in exercise;

a cable and pulley system linked to the resilient elongate rod to enable

a user to move the resilient elongate rod during exercise; and

a repetition sensor configured to monitor the number of repetitions
conducted during an exercise routine.

44.  The exercise machine of claim 43, wherein the repetition sensor
comprises a magnetic sensor.

45.  The exercise machine of claim 43, wherein the repetition sensor
comprises an optical sensor.

46.  The exercise machine of claim 43, wherein the repetition sensor

includes a first and second disk.
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47.  The exercise machine of claim 46, wherein each of the first and second
disks include voids, wherein the voids of the first disk are offset from the voids of the
second disk.

48.  The exercise machine of claim 46, wherein the repetition sensor
includes a first sensor associated with the first disk and a second sensor associated
with the second disk.

49.  An exercise machine, comprising:

a support frame;

at least one resilient elongate rod positioned adjacent the support
frame to provide resistance for use during exercise;

a lever arm coupled to the resilient elongate rod to allow the user to.
vary the amount of resistance experienced during exercise by changing the
effective length of the lever arm; and

a bias spring linked to the lever arm providing a source of resistance,
wherein the bias spring allows a minimum amount of resistance to be provided
where the effective length of the lever arm would provide less than a
minimum amount of resistance from the resilient elongate rod.

50.  The exercise machine of claim 49, wherein the bias spring comprises a
resilient member.

51. The exercise machine of claim 49, wherein the lever arm is utilized in
connection with a variable resistance system for controlling the amount of resistance
provided by the at least resilient elongate rod.

52.  The exercise machine of claim 51, wherein the lever arm. includes a
pivot near one end of the lever arm and a plurality of pulleys near the other end of the
lever arm.

53.  The exercise machine of claim 52, wherein the bias spring is coupled
to the end of the lever arm adjacent the pivot.

54.  The exercise machine of claim 52, where the bias spring is coupled to

the end of the lever arm adjacent the pulleys.
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