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An exercise machine including a base (12, 14, 16) for supporting the apparatus above the underlying surface and a seat
(10) for supporting the user’s body is disclosed. Structures which permit the seat to be smoothly raised and lowered in relation to
the base are also provided. A pair of grips (37), mounted on a handlebar (36), are positioned forward of the seat (10) and are con-
figured to be grasped by the user. A pair of pedals (30), each of the pedals positioned forward of the seat (10) and each confi-
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movement of the pair of grips and the pair of pedals to the seat is provided such that as the user moves the pair of grips and the
pair of pedals in 2 reciprocating fashion, the seat (10) is raised and lowered in proportion to the movement. Thus, as the user
pulls with his arms and pushes with his legs, he raises his body which, as carried out repeatedly, results in a muscle and cardio-
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1
EXERCISE DEVICE
1. The Field of the Invention.

This invention relates to exercise apparatus used
to improve cardiovascular conditioning and muscle
conditioning of the human body.

2. The Prior Art.

Year by year, mounting evidence supports the claim
that regular exercise improves the health and appearance
of the human body as well as the overall well being of
the person. Exercise can take many forms. Exercise
often will emphasize cardiovascular, or aerobic,
conditioning. Alternatively, exercise will emphasize
muscle or strength conditioning.

Repetitive motion activities such as running,
cycling, swimming, rowing, and cross country skiing all
have the potential of ©providing cardiovascular
conditioning. Each of these activities, however, has
one or more drawbacks. For example, running often leads
to impact injuries of joints such as knees and hips;
swimming requires access to a pool; and, cross country
skiing requires snow. These drawbacks make such
activities less than ideal. 7

Activities such as weight 1lifting or resistance
training provide muscle conditioning. These muscle
conditioning activities, however, require the purchase
of, or access to, specialized equipment and, for the
beginner, should be carried out under the supervision of
an experienced trainer to avoid injury.

Numerous machines have been devised which provide
aerobic conditioning, muscle conditioning, or to some
extent, a combination of both. These devices include
treadmills, and machines which simulate climbing stairs,
cross country skiing, rowing, or cycling. All of the
previously proposed devices incorporate cables, ropes,
chains, belts, sliding rails, pivoting steps, friction
wheels, fans, sophisticated electrical circuits, or
other complicated electrical and/or mechanical




WO 92/18204 PCT/US92/03131

10

15

20

25

30

35

2

components which are subject to wear or breakdowns.
Similarly, resistance training machines also include
such components and are comparably expensive and subject

to wear and breakdowns.
In view of the foregoing, it would be an advance in

the art to provide an exercise machine which is capable
of providing cardiovascular conditioning, stretching and
toning of various regions of the body, and muscle
conditioning without the drawbacks of previously

available exercise devices.

BRIEF SUMMARY OF THE INVENTION
The present invention provides an exercise machine
which is of straight forward construction and easy for
even a beginner to use. Exercise on an embodiment of

the present invention involves virtually all of the
major muscles of the body in an exercise that optimally
distributes the exercise effort throughout the body’s
musculoskeletal system.

The described embodiment of the present invention
includes a base having a forward end and a rearward end.
A seat is also provided upon which the user’s body
rests. A means for permitting the seat to be smoothly
raised and lowered in relation to the base is also
provided.

A pair of grips, desirably mounted on a handlebar,
are positioned forward of the seat and are configured to
be grasped by the user. A means for permitting the pair
of grips to move in a back-and-forth reciprocating
fashion is provided. A pair of pedals, each positioned
forward of the seat and each configured to rest a foot
of the user upon, are also included. A means for
permitting the pair of pedals to move in a back-and-
forth reciprocating fashion is also included.

A means for transferring the reciprocating movement
of the pair of grips and the pair of pedals to the seat
such that as the user moves the pair of grips and the
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pair of pedals in a reciprocating fashion, the seat is
raised and lowered in proportion to the movement. Thus,
as the user pulls with his arms and pushes with his
legs, he raises his body. In this way, the user’s upper
and lower extremities, as well as major muscles in other
regions of the body, are worked an amount which is
regulated by the weight of the user and in accordance
with the number of repetitions per minute carried out by
the user.

When exercise is carried out in accordance with the
present invention, the user lifts his own body weight
which ensures that musculoskeletal strength matches the
user’s body weight. Furthermore, +the mechanical
leverage provided by the apparatus balances the relative
strength of the user’s upper and lower extremities and
the user’s trunk in order to equally share the exercise
effort among the large muscles of the body in proportion
to their strength. Moreover, exercise carried out in
accordance with the present invention produces greater
energy expenditure at a standard heart rate than
conventional forms of exercise such as walking, jogging,
cycling, swimming, or weight lifting machines because of
the widespread metabolic activity of the body muscles.

BRIEF DESCRIPTION OF THE DRAWINGS
In order to better appreciate how the above-recited

and other advantages and objects of the invention are
obtained, a more particular description of the invention
priefly described above will be rendered by reference to
a specific embodiment thereof which is illustrated in
the appended drawings. Understanding that these
drawings depict only a typical embodiment of the
invention and are not therefore to be considered
1imiting of its scope, the invention will be described
and explained with additional specificity and detail
through the use of the accompanying drawings in which:
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Figure 1 is a perspective view of the presently
preferred embodiment of the present invention.

Figure 2 is a side view of the apparatus
represented in Figure 1 showing the movement of the
apparatus as a user operates the apparatus.

Figure 3 is a side view of the apparatus in a
resting position.

Figure 4 is a side view of the apparatus in a fully

extended position.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Reference will now be made to the drawings wherein
like structures will be provided with like reference

designations.
Provided in Figqure 1 is a perspective view of the

presently preferred embodiment of the present invention.
The illustrated embodiment of the Present invention
provides resistive muscle conditioning of virtually all
of the major muscles of the body while also providing
aerobic conditioning.

Also, in contrast to previously available exercise
machines, the present invention provides a balance
between upper extremity and lower extremity exercise
without requiring any conscious adjustment on the part
of the user. Even further, the present invention
matches the effort required of the user to the user’s
body weight to avoid over exertion, and accompanying
injuries, or under exertion, and an ineffective workout.

Still further, the embodiments of the present
invention do not require complicated electrical circuits
or mechanical devices which add cost and maintenance
concerns to other exercise machines which have
heretofore been available. For example, the sturdy
mechanical linkages represented in the illustrated
embodiment are durable, long lasting, require a minimum
of maintenance, and are easily serviced by the user if

such attention is ever required.
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As shown in Figure 1, a seat 10 is provided
whereupon the body (not illustrated) of the user is
supported. The seat 10 is merely one example of a means
for supporting a body. For example, many different
structures adapted to support the weight of the user via
contact with various body parts can also be used. Such
structures may also include straps, saddles, or other
structures now known or to be developed in the future
which perform a function similar or equivalent to the
illustrated seat or other described structures.

To operate the embodiment, a user rests his body
weight on the seat 10 and takes hold of grips 37 on
handlebar 36. An additional grip 39 can also be
provided. Both grips 37 and 39 are preferably covered
with a padding material. The user also places his feet
on pedals 30. Then, as the user pulls the handlebar 36
toward his body, and pushes the pedals 30 away from his
body, the seat 10 1is raised in proportion to the
movement of the handlebar 36 and the pedals 30. Thus,
the user’s own strength, using muscles not just in the
lower and upper extremities but also using muscles
located in the back and abdominal regions, raises the
user’s body in the direction of Arrow A.

Reference will next be made to the side view of
Figure 2 wherein the apparatus illustrated in Figure 1
is represented in a resting or starting position in
phantom image and in a fully extended or raised position
in solid image. Figure 2 will be used to describe the -
structures used to carry out the above described general
functions of the illustrated embodiment.

A base 12 with feet 14 and 16 is provided to
support the moving structures of the apparatus up off
the floor or other underlying surface. Many structures
performing similar or equivalent functions can be
substituted for the base 12 and the feet 14 and 16. The
seat 10 is attached to a seat support member 18.
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It will be appreciated that the structures
described herein can be fabricated from many different
materials known to those skilled in the art. It is
preferred, however, that the apparatus be fabricated
from steel or some other similarly durable material.

Pivotally connected to the seat support member 18
is a wheel strut 20. At the end of wheel strut 20 is a
wheel 22. As shown best in Figure 1, the wheel is
preferably connected to wheel strut by way of a clevis

arrangement.
Referring again to Figure 2, the wheel strut 20 is

attached by axle 21 to a first interconnecting member
40. The first interconnecting member 40 and the second
interconnecting member 41 function to transfer the
movement of handlebar 36, pedals 30, and their
associated structures, to the wheel strut 20 and serve
as one example of a means for transferring the
reciprocating movement of the handlebar and the pedals
to the seat such that as the user moves the pair of
grips 37 and the pair of pedals 30 in a reciprocating
fashion, the seat is raised and lowered in proportion to
the movement.

As the wheel strut 20 is pulled forward, the wheel
22 rolls along the upper side of the base 12 and pushes
the seat support member 18 and the seat 10 in an upward
direction. A wheel stop structure, such as a vertical
protrusion (not illustrated) attached to base 12, can
desirably be included to ensure that the wheel 22 stops
at the position represented by the phantom image.

The handlebar 36 is attached to an arm 34. It will
be appreciated that it is within the scope of the
present invention to provide a means for varying the
length of the arm 34 in order to accommodate users of
different heights and to change the mechanical advantage
provided to the user. It is preferred, however, to
accommodate users of different heights by adjusting the

b3
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connected to a support 24 at pivot point 38.

The pedals 30 are each pivotally connected to a leg
28 which in turn is swingably connected to the support
24 at pivot point 32. It is to be understood that the
swinging, rotating, or pivoting structures included in
the embodiments of the present invention can include
bearings or other friction reducing devices and
materials in accordance with general practice in the
art.

With the arm 34 and the 1leg 28 mounted as
illustrated, the arm 34 and the leg 28 move in a back
and forth reciprocating fashion, as represented by
Arrows B and C, respectively, with the movement of the
user’s hands and feet. One end of the arm 34 is
pivotally connected to the first interconnecting member
40 at 46. The leg 28 is pivotally connected to the
second interconnecting member 41 at 48. Another end of
the second interconnecting member 41 is pivotally
attached to the arm 34 at 4e.

The seat support member 18 is also swingably
connected to the support 24 by a stud 44 which is
connected to a rotating structure at pivot point 42.
The rotating structure at pivot point 42 can be a
suitable bearing structure keeping in mind that the
bearing structure will carry the weight of the user.

Still referring to Figure 2, with the apparatus in
the resting position illustrated by the phantom image,
a user mounts the apparatus and pulls with his arms and
pushes with his feet. This causes the wheel strut 20 to
be pulled forward resulting in the seat 10 being raised.
It will be appreciated that it is within the scope of
the present invention to vary the lengths, or the pivot
points, of the articulating structures in order to vary
the exertion which must be put forth by the user.
Generally, however, any adjustments for different sized
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users is made by longitudinally moving the position of
the seat 10.

Significant to the proper operation of the
illustrated embodiment are the four pivot points
represented at 23, 32, 28, and 42. These four pivot
points should be arranged so that when the arm 34 has
reached a vertical orientation the wheel 22 has traveled
forward from about four inches to about eight inches,
and most preferably approximately six inches, in the
direction of Arrow F. As the arm 34 arrives at the
orientation represented by the solid image (the fully
extended position), the wheel 22 should have traveled an
amount in the range from about eight inches to about
sixteen inches, and most preferably twelve inches.
Using these parameters allows the user to obtain an
optimum workout and eliminates any need to adjust the
length of the arm 34 or legs 28 but the only adjustment
needed is the longitudinal adjustment of the seat 10
position.

Referring next to Figure 3, the apparatus of the
present invention is illustrated in a starting or
resting position. As will be understood by examining
Figure 3, the user’s upper body is stretched out to
reach the handlebar 37 when in the illustrated position.
The height of the seat 10 in relation to the position of
the grips 37 when in the starting position” represented
in Figure 3 should be calculated to fully stretch the
user’s body.

In order to provide additional work and stretching
to the upper extremities and body, a means for allowing
the grips 37 to rotate in the direction of Arrow D can
preferably be included. By rotating the grips 37, with
each up and down cycle on the apparatus, the user can
further work his back and arms and more fully stretch
these portions of his body.

Desirably, the present invention simultaneously
works, conditions, and stretches the major muscles and
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joints of the body. Using the illustrated embodiment,
the body regions which are involved in the exercise
include, among others, the: calves; thighs; buttocks;
abdomen; lower back; upper back; shoulders; chest; front
of upper arms; back of upper arms; and forearms. The
involvement of all of these body regions during the use
of the present invention is in contrast to other
exercise activities which concentrate on only specific
regions of the body. The stretching of the arms,
shoulders, upper back, and lower back during each up and
down cycle of the illustrated embodiment is a benefit to
the user.

The grips 37 are one example of a means for
receiving an upper extremity of the body. Other
structures which receive the user’s grasp or receive the
arm of the user are also intended to fall within the
scope of the means for receiving an upper extremity of
the body. For example, straps, cuffs, or other

~ connecting devices can also be included if desired.

The seat 10 desirably includes means for varying
the longitudinal position of the seat to accommodate
different size users. Moreover, the shape of the seat
10 should allow the user to freely move his legs during
the up and down cycles of the illustrated embodiment.
It is also desirable that the shape of the seat provide
adequate support for large users and allow shorter users
to slide forward on the seat 10 to assume a better
position. Those skilled in the art can devise an
appropriate structure for the seat 10 wusing the
teachings set forth herein.

Referring next to Figure 4, when the apparatus is
in the illustrated raised or fully extended position,
the handlebar is drawn up against the body of the user
(not illustrated) and his legs are extended against the
pedals 30. Desirably, a means for allowing the pedals
30 to rotate in the direction of Arrow E is provided.
This allows the user to stretch his leg at the end of
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each cycle in a fashion similar to the stretching of the
arms by rotating when rotating the grips 37.

It is also within the scope of the present
invention to substitute other structures for the
illustrated pedals 30, including straps, clips, and
similarly functioning arrangements. The pedals 30 are
the presently preferred example of a means for receiving
the lower extremity of the user. Other structures
performing the same or similar functions of serving as
a foot rest or receiving the foot or leg of the user are
also intended to fall within the scope of a means for
receiving the lower extremity of the user.

The rotation of the pedals 30 as represented by
arrow E allows full extension of the leg and knee joint
of the user. Full extension, or "locking," of the knee
joint is important to preserving the long-term health of
the joint and is not accomplished in other conventional
exercises such as running.

The illustrated mechanical interconnection of the
articulating structures is a presently preferred example
of a means for raising and lowering the means for
supporting the body in proportion to the movement of the
grips and the pedals as well as a means for transferring
the motion of the grips and the pedals to the seat.
Other structures performing similar or equivalent
functions can also be used.

The simplicity of the embodiments of the present
invention is an advance over previously available
devices and exercises. In contrast to weight lifting
machines, where arbitrary weights and resistances are
used, the present invention utilizes the weight of the
user’s body to properly match the effort required of the
user. The articulating structures are designed to the
balance the relative strength of the upper and lower
body in order to equally share the exercise load among
the large muscles of the body in proportion to their
strength. The moderate resistance of raising and
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lowering the body weight, combined with the repetitive
movements, results in an ideal exercise that contributes
to overall physical fitness.

Because the arms, legs, and trunk muscles are all
involved simultaneously when using the present
invention, a greater amount of oxygen is used by the
body, at a standard heart rate, than during conventional
exercises such as walking, running, or cycling. Thus,
more calories are consumed using the present invention
per unit of time than with other exercises. A user can
easily find the best level of exertion by merely
adjusting the number of up and down cycles performed per
minute on the apparatus. In order to help the user to
maintain a desired number of cycles per minute, a
metronome device can desirably be included with
embodiments of the present invention.

The present invention can desirably be carried out
without the inclusion of weight plates, cables, ropes,
chains, electrical circuits, or other complicated
electromechanical components which are subject to wear
and breakage. The invention can be carried out,
however, using such mechanical, pneumatic, hydraulic, or
electrical components if desired but the illustrated
embodiment and similarly straight forward arrangements
are presently preferred. The simplicity with which the
present invention can be carried out results in an
exercise machine which can be used by beginners and
experienced athletes alike; no particular athletic
ability or experience 1is necessary to wuse the
embodiments of the present invention. Moreover, since
the present invention avoids placing undue strain on any
particular joint or muscle, the chance of injury during
use of the present invention is greatly reduced.

In summary, the present invention provides an
apparatus wherein the human body is exercised in a
unique and novel way which simultaneously conditions the

major muscles of the arms, 1legs, and trunk and
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contributes equally to all of the essential elements of
physical fitness. All of these benefits are obtained
with an apparatus which is of straight forward and
durable construction which can be used by persons of all
levels of physical fitness.

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.

W
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CLAIMS

1. .An exercise device comprising:

means for supporting a user’s body, the body
comprising at least one upper extremity and at
least one lower extremity;

means for permitting the means for supporting -
to raise and lower;

means for receiving the lower extremity of the
body;

means for permitting the means for receiving
the lower extremity to move in a reciprocating
fashion in response to the movement of the lower
extremity;

means for receiving the upper extremity of the
body;

means for permitting the means for receiving
the upper extremity to move in a reciprocating
fashion in response to the movement of the upper
extremity; and

means for raising and lowering the means for
supporting the body in proportion to the movement
of the means for receiving the upper extremity and
in proportion to the movement of the means for
receiving the lower extremity such that the work
performed by the user of moving the upper extremity
and moving the lower extremity raises and lowers
the weight of the body.
2. An exercise device as defined in claim 1

wherein the means for supporting a user’s body comprises

30 a seat.

3. An exercise device as defined in claim 2

further comprising means for adjusting the position of
the seat.

4. An exercise device as defined in claim 1

35 wherein the means for receiving the lower extremity of
the body comprises a pedal.
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5. An exercise device as defined in claim 1
wherein the apparatus further comprises a base and
wherein the means for permitting the means for
receiving the lower extremity to move in a reciprocating
fashion comprises a leg member pivotally connected to
the base.

6. An exercise device as defined in claim 1
wherein the means for receiving the upper extremity of
the body comprises a hand grip.

7. An exercise device as defined in claim 1
wherein the means for raising and lowering the means for
supporting comprises an articulating mechanical linkage
consisting of rigid members which are connected to the
means for supporting, the means for receiving the upper
extremity and the means for receiving the lower
extremity.

8. An exercise device as defined in claim 1
wherein the means for receiving the lower extremity of
the body comprises means for receiving a first foot of
the user and means for receiving a second foot of the
user and wherein the means for receiving the upper
extremity of the body comprises means for receiving a
first hand of the user and means for receiving a second
hand of the user.

9. An exercise machine comprising:

a base having a forward end and a rearward
end;

a seat;

means for permitting the seat to be raised and
lowered in relation to the base;

a pair of grips, each of the grips positioned
forward of the seat and configured to be grasped by

a user;

means for permitting the pair of grips to move

in a reciprocating fashion;
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a pair of pedals, each of the pedals
positioned forward of the seat and each configured
to rest the foot of the user upon;

means for permitting the pair of pedals to
move in a reciprocating fashion; and

means for transferring the reciprocating
movement of the pair of grips and the pair of
pedals to the seat such that as the user moves the
pair of grips and the pair of pedals in a
reciprocating fashion, the seat is raised and
lowered in proportion to the movement.

10. An exercise machine as defined in claim 9
wherein the seat comprises a padded seat.

11. An exercise machine as defined in claim 9
further comprising means for adjusting the longitudinal
position of the seat.

12. An exercise machine as defined in claim 9
further comprising means for axially rotating each of
the grips.

13. An exercise machine as defined in claim 9
further comprising means for axially rotating each of
the pedals.

14. An exercise machine as defined in claim 9
wherein the means for permitting the seat to be raised
and lowered comprises a seat support member pivotally
attached to the base and to which the seat is connected
and wherein the means for permitting the pair of grips
to move comprises an arm pivotally éonnect to the base
and to which the grips are connected and wherein the
means for permitting the pair of pedals to move
comprises a leg pivotally connected to the base and to
which the pedals are connected and wherein the means for
transferring comprises an rigid members pivotally
attached to the leg, to the arm, and to the seat support
member.

15. An exercise machine as defined in claim 14
wherein the means for permitting the seat to be raised
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and lowered further comprises a strut pivotally attached
to the seat support member at a first end and a wheel
rotatably attached at a second end thereof.

16. A method of exercising the human body
comprising the steps of:

supporting the body on a seat;

grasping at least one grip with a hand;

resting at least one foot on a pedal;

pulling on the grip and pushing on the pedal
and causing the seat and the body to be lifted
proportionally to the movement of the grip and the
pedal.

17. A method of exercising the human body as
defined in claim 16 wherein the step of grasping at
least one grip comprises the steps of the grasping a
first grip with a left hand and grasping a second grip
with a right hand.

18. A method of exercising the human body as
defined in claim 17 wherein the step of resting at least
one foot on a pedal comprises the steps of resting a
left foot on a first pedal and resting the right foot on
a second pedal.

19. A method of exercising the human body as
defined in claim 18 further comprising the step of
rotating the first grip and the second grip.

20. A method of exercising the human body as
defined in claim 18 further comprising the step of
rotating the first pedal and the second pedal.
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