wo 2011/047247 A1 I A 0KV 00 OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
21 April 2011 (21.04.2011)

(10) International Publication Number

WO 2011/047247 Al

(51

eay)

(22)

(25)
(26)
(30)

(72)
1

74

31

International Patent Classification:
A63B 22/02 (2006.01)

International Application Number:
PCT/US2010/052823

International Filing Date:
15 October 2010 (15.10.2010)

Filing Language: English
Publication Language: English
Priority Data:

12/579,440 15 October 2009 (15.10.2009) US
61/261,651 16 November 2009 (16.11.2009) US
12/716,066 2 March 2010 (02.03.2010) US

Inventor; and
Applicant : ELLIS, Joseph, K. [US/US]; 12330 N.W.
35th Street, Ocala, FL 34482 (US).

Agent: COLTON, Laurence, P.; Smith, Gambrell &
Russell, LLP, 1230 Peachtree Street, N.E., Suite 3100,
Atlanta, GA 30309 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EF, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: EXERCISE TREADMILL FOR SIMULATING PUSHING AND PULLING ACTIONS AND EXERCISE METHOD
THEREFOR

(57) Abstract: An exercise treadmill having an end-
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EXERCISE TREADMILL FOR SIMULATING PUSHING AND PULLING ACTIONS
AND EXERCISE METHOD THEREFOR

STATEMENT OF RELATED APPLICATIONS

[0001] This patent application claims the benefit of US Patent Application No.
12/716,066 having a filing date of 2 March 2010, US Provisional Patent Application
No. 61/261,651 having a filing date of 16 November 2009 and US Patent Application
No. 12/579,440 having a filing date of 15 October 2009, all of which are incorporated

herein in their entireties by this reference.
BACKGROUND OF THE INVENTION
1. Technical Field.

[0002] This invention relates to the general technical field of exercise, physical
fitness and physical therapy equipment and machines and to the more specific
technical field of treadmills that can be operated in a forward and/or rearward walking
and running mode to simulate pushing and pulling exercises. This invention also
relates to the more specific technical field of using a resistance mechanism to
generate a constant static resistance for simulating the pushing and pulling of a load,

which resistance can be adjusted (increased and decreased) while exercising.
2. Prior Art.

[0003] Exercise, physical fitness and physical therapy equipment and machines
are available in various configurations and for various purposes, and are available for
all of the major muscle groups. The majority of such equipment and machines,
especially in the exercise field, concentrate either on an aerobic or anaerobic workout
or on areas of the body such as the legs, the hips and lower torso, the chest and
upper torso, the back, the shoulders and the arms.
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[0004] Exercise treadmills are well known and are used for various purposes,
including for walking or running aerobic-type exercises, and for diagnostic and
therapeutic purposes. For the known and common purposes, the person (user) on
the exercise treadmill normally can perform an exercise routine at a relatively steady
and continuous level of physical activity, such as by maintaining a constant walking
or running velocity and a constant incline, or at a variable level of physical exercise,
such as by varying either or both the velocity and incline of the treadmill during a

single session.

[0005] Exercise treadmills typically have an endless running surface extending
between and movable around rollers or pulleys at each end of the treadmill. The
running surface generally is a relatively thin rubber-like material driven by a motor
rotating one of the rollers or pulleys. The speed of the motor is adjustable by the
user or by a computer program so that the level of exercise can be adjusted to

simulate running or walking.

[0006] The endless running surface, generally referred to as a belt, typically is
supported along its upper length between the rollers or pulleys by one of several well
known designs in order to support the weight of the user. The most common
approach is to provide a deck or support surface beneath the belt, such as a plastic,
wood or metal panel, to provide the required support. A low-friction sheet or
laminate, such as TEFLON® brand of synthetic resinous fluorine-containing
polymers, can be provided on the deck surface (or indeed can be the material of
construction of the deck surface) to reduce the friction between the deck surface and
the belt.

[0007] Many current exercise treadmills, especially the middle to upper quality or
feature level of exercise treadmills, also have the ability to provide an adjustable
incline to the treadmill. The incline is accomplished in one of two manners - either
the entire apparatus is inclined or just the walking and running surface is inclined.

Further, the inclination can be accomplished by either manual or power driven
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inclination systems, and can be accomplished either at the command of the user or
as part of a computerized exercise regimen programmed into the exercise treadmill.
An inclination takes advantage of the fact that the exercise effort, or aerobic effect,
can be varied with changes in inclination, requiring more exertion on the part of the

user when the inclination is greater.

[0008] Most known exercise treadmills are structured to allow the user to walk or
run in a forward direction, with the belt traveling in a direction that simulates walking
or running forward; that is, the belt runs across the top of the deck in a front to back
motion. Additionally, the inclination mechanisms in most exercise treadmills are
structured to allow the user to walk or run in a level or uphill inclination; that is, the
front of the deck can be level with the back of the deck or can be raised relative to the
back of the deck to simulate an uphill inclination. Further, the hand rails and controls
in most exercise treadmills are structured to complement simulated forward motion

and are fixedly attached to the treadmill base.

[0009] A specialty treadmill developed by this inventor and patented under US
Patent No. 7,575,537 is structured to allow the user to comfortably simulate a pulling
or dragging motion; that is, a backwards walking motion either on a level plane or
uphill.  This exercise treadmill that provides a constant static weight resistance
against pushing so as to simulate pushing of a load, which weight resistance can be
varied (increased and decreased) by the user. This simulated pulling or dragging
motion can be useful for exercising and developing different groupings of muscles

and for providing an aerobic workout.

[0010] However, with the exception of this inventor's invention, this inventor is
unaware of any specific exercise treadmill that is structured to allow the user to
comfortably simulate both a load-pushing motion; that is, a forwards walking motion
while simulating pushing a load, either on a level plane or uphill, and a load-pulling
motion; that is, a rearwards walking motion while simulating pulling a load, either on a

level plane or uphill. Additionally, with the exception of this inventor's invention, this
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inventor is unaware of any specific exercise treadmill that provides a constant static
weight resistance to simulate both the pushing and the pulling of a load, which weight
resistance can be varied (increased and decreased) by the user. A simulated
pushing motion can be useful for exercising and developing different groupings of
muscles and for providing an aerobic workout. Thus it can be seen that an exercise
treadmill simulating both a pushing motion and a pulling motion would be useful,
novel and not obvious, and a significant improvement over the prior art. It is to such

an exercise treadmill that the current invention is directed.
BRIEF SUMMARY OF THE INVENTION

[0011] The present invention is a cardiovascular cross training device that
addresses many needs not met with the current industry offering of treadmills,
elliptical devices, stationary bicycles, and stair climbing devices. Walking and
running is incorporated into the fitness and physical rehabilitation programs
prescribed by many professional fitness trainers, physical therapists, sports medicine
professionals and strength and conditioning professionals.  Additionally, many
athletes use weight loaded sled pushing and pulling to augment their lower body
strength training as well as their overall aerobic and anaerobic conditioning
programs. Adding the additional load factor of horizontal resistance (that is, a
simulated pushing or pulling motion) and the energy expenditure and muscle loading
to the lower body is increased. This increased energy output allows an individual to
achieve and maintain their desired heart rate walking or running at a fraction of the
speed of any forward walking or running motion oriented exercise that does not
incorporate pushing or pulling a load. The present invention combines these features

in a versatile cross training device.

[0012] The present invention is an exercise treadmill for simulating the pushing
and pulling of an object on a level surface, up an incline or down a decline. The
treadmill has a lower base having the treadmill surface and housing the internal

mechanical components of the walking platform, a movable resistance arm, a fixed
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console support structure on which at least one pushing and pulling means is
attached, and a resistance mechanism located proximal to the console support
structure. Various control switches and displays for operating the invention can be
located on the pushing and pulling means and/or the console support structure. In
one embodiment, the resistance mechanism can be operatively connected to the
pushing and pulling means via a cable. In another embodiment, the resistance
mechanism can be operatively connected to the pushing and pulling means by
levers, rods, or the like. In yet another embodiment, the resistance mechanism can
be operatively directly connected to the pushing and pulling means. In another
embodiment, the pushing and pulling means can be operatively attached to the
resistance mechanism via a cable or other linking means that can pass through and
can be operatively supported by the side support structures and/or the console

support structure.

[0013] In the pushing operation, when a user steps onto the treadmill and grips
the pushing and pulling means and starts the treadmill belt moving, the user begins
to walk or run in a forwards direction relative to the console support structure,
causing the user to push on the pushing and pulling means in a pushing direction.
Alternatively, the treadmill may be set up to begin to move automatically at a speed
and at an inclination according to a value entered from the input means located on
the pushing and pulling means or on the control console. This pushing transfers from
the pushing and puling means, to the main cable or other connecting linkages and/or
cables, which is or are operatively connected to the resistance mechanism, thus
acting on the resistance mechanism. As disclosed above, the action of the pushing
and pulling means on the resistance mechanism can be by many means, such as
cables, wires, rods, levers, gears, or the like, directly or indirectly, and structurally

attached or in cooperative communication.

[0014] In the pulling operation, when a user steps onto the treadmill and grips the
pushing and pulling means and starts the treadmill belt moving, the user begins to

walk or run in a rearwards direction relative to the console support structure, causing
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the user to pull on the pushing and pulling means in a pulling direction. Alternatively,
the treadmill may be set up to begin to move automatically at a speed and at an
inclination according to a value entered from the input means located on the pushing
and pulling means or on the control console. This pulling transfers from the pushing
and puling means, to the main cable or other connecting linkages and/or cables,
which is or are operatively connected to the resistance mechanism, thus acting on
the resistance mechanism. As disclosed above, the action of the pushing and pulling
means on the resistance mechanism can be by many means, such as cables, wires,
rods, levers, gears, or the like, directly or indirectly, and structurally attached or in

cooperative communication.

[0015] The resistance mechanism can be set by the user to a specific amount,
such as for example 10 kilograms, comparable to known resistance mechanisms
such as weight stacks. Thus, when the user pushes on the pushing and pulling
means, the resistance mechanism exerts a counterforce on the user of the set
weight, 10 kilograms in this example. The counterforce is static and approximately
constant at the set weight or level throughout the entire range of movement of the
pushing and pulling means, except in some embodiments at the very start of the
range of motion when the resistance mechanism is resting on a stop. That is, the
resistance mechanism exerts a counterforce on the user of the set weight, 10
kilograms in this example, or level whether the user has pushed or pulled the pushing
and pulling means one centimeter or four centimeters, and this set resistance is static
and approximately constant, at 10 kilograms in this example, unless the resistance
mechanism is reset to a different amount. Thus, the degree of resistance of the
resistance mechanism can be controlled by the user to simulate pushing or pulling a
weight such that the exercise regimen is similar to walking or running forwards or
backwards while pushing or pulling, respectively, an object of a weight comparable to
the setting of the resistance mechanism. The higher the setting of the resistance
mechanism, the heavier the simulated object being pushed or pulled. The degree of

resistance also is adjustable in that the user can set the specific amount of resistance
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to any amount within the parameters of the resistance mechanism structure prior to
and during the exercise regimen, depending on the embodiment of the invention, with
slight variations based on the position of the pushing and pulling means. The degree
of resistance can be set prior to starting the exercise regimen or during the exercise
regimen. Further, the degree of resistance can be changed (increased, decreased,

eliminated) during the course of the exercise regimen.

[0016] In a preferred embodiment, the resistance mechanism is a moment arm
mechanism comprising @ moment arm, an adjustable weight, and a drive mechanism
for moving the adjustable weight relative to or along the moment arm. As the
adjustable weight is adjusted along the moment arm relative to a pivot point of the
moment arm, the weight resistance of the moment arm is increased or decreased,
thus simulating the pushing of various or varying load weights. The moment arm is
operatively connected to the pushing and pulling means via drive cables, thus
transferring the weight resistance effect to the user. Thus, when the user pushes or
pulls on the pushing and pulling means, so as to activate the moment arm, the
moment arm creates a constant and static counterforce equivalent to the specific
weight amount set by the user. Preferably, the pushing and pulling means operate
independently of each other.

[0017] In one embodiment, there can be a single pushing and pulling means, such
as a single pushing bar that is operatively connected to the resistance mechanism
and connects to either side of the treadmill to form a horizontal bar or handle in front
of the user that can be pushed forward or pulled backwards. In other alternative
embodiments, the pushing and pulling means can be rigidly attached to the console
structure and the console structure is movable (pivotable or slidable, for example)
such that when the pushing and pulling means is moved, the entire console structure

moves to activate the resistance mechanism.

[0018] In other embodiments, the resistance mechanism is a pneumatic

mechanism comprising a pneumatic cylinder, an air compressor, and various
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connecting hoses. In known pneumatic mechanisms, the resistance of the
pneumatic cylinder can be set to certain values corresponding to a known resistance
by the setting of the compressor (the higher the pressure of the compressed air
produced by the compressor, the higher the resistance of the pneumatic cylinder, and
the higher the equivalent resistance). Similarly, the resistance mechanism can be a
hydraulic cylinder and the air a fluid.

[0019] In still other embodiments, the resistance mechanism is an electric motor
and braking system comprising an electric motor and a clutch assembly. In known
systems of this type, the electric motor imparts a force through the brake, which can
correspond to a known resistance by the power supplied to the motor or to the brake.
Pushing or pulling on the pushing and pulling means causes a force in a rotational
direction counter to the rotational direction of the motor and brake, creating a
counterforce that can be measured in an equivalent weight resistance. Thus, in other

embodiments, the resistance mechanism does not need to be weight-based.

[0020] The invention also can be a combination of a conventional treadmill for
forward walking and running and the pushing and pulling motion treadmill. In such
treadmills, the lower base housing the treadmill belt motor and the weight resistance
mechanism can be a relatively larger structure sitting under and supporting the
treadmill or a relatively smaller structure from which the treadmill belt and platform
extend. In the first instance, the elevation motor or means for raising and lowering
the treadmill belt platform for incline and decline operation can be located within the
lower base housing. In the second instance, the elevation motor or means can be
located in a separate relatively smaller structure attached to the end of the treadmill
platform opposite the end of the treadmill platform attached to the lower base
housing.

[0021] Generally speaking, the internal mechanical components of the treadmill
are similar to (or can be similar to or the same as) the internal mechanical

components of known treadmills. The treadmill comprises an endless belt looped
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about rollers or pulleys so as to provide a platform on which the user can stand, walk
and/or run. A deck below a portion of the belt supports the belt and the user. A belt
motor cooperates with the belt and/or the rollers or pulleys to move the belt, thus
creating a moving platform on which the user can walk or run for the exercise
regimen. An incline motor cooperates with the platform, the deck, the rollers or
pulleys, the front support legs, and/or the rear support legs to incline the belt to

simulate a hill.

[0022] These features, and other features and advantages of the present
invention will become more apparent to those of ordinary skill in the art when the
following detailed description of the preferred embodiments is read in conjunction
with the appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a front view, partly in section, of one embodiment of the invention
with the moment arm weight resistance mechanism located centrally in the support

console.

[0024] FIG. 2A is a left side view, partly in section, of the embodiment of the

invention shown in FIG. 1 shown in the resting mode.

[0025] FIG. 2B is a right side view, partly in section, of the embodiment of the

invention shown in FIG. 1 shown in the resting mode.

[0026] FIG. 3A is a left side view, partly in section, of the embodiment of the

invention shown in FIG. 1 shown in the resistance mode.

[0027] FIG. 3B is a right side view, partly in section, of the embodiment of the

invention shown in FIG. 1 shown in the resistance mode.
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[0028] FIG. 4 is a front view, partly in section, of one embodiment of the invention
with the moment arm weight resistance mechanism located on the side of the support

console.

[0029] FIG. 5is a side view, partly in section, of the embodiment of the invention

shown in FIG. 4 shown in the resting mode.

[0030] FIG. 6 is a side view, partly in section, of the embodiment of the invention
shown in FIG. 4 shown in the resistance mode.

[0031] FIG. 7 is a perspective view of a preferred embodiment of a moment arm

weight resistance mechanism.

[0032] FIG. 8 is a top view of the moment arm weight resistance mechanism
shown in FIG. 7.

[0033] FIG. 9 is a side sectional view of the moment arm weight resistance

mechanism shown in FIG. 7.

[0034] FIG. 10 is a perspective view of an embodiment of the invention with the
moment arm weight resistance mechanism located between the console support
uprights and in the resting position and with the weight in a first, lesser weight,
position.

[0035] FIG. 11 is a second perspective view of the embodiment of the invention
shown in FIG. 10.

[0036] FIG. 12is a side view of the embodiment of the invention shown in FIG. 10

with a user gripping the pushing handles but with the invention in the resting mode.

[0037] FIG. 13is a side view of the embodiment of the invention shown in FIG. 10
with a user gripping the pushing handles and using the invention in the pushing

mode.
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[0038] FIG. 14is a front view of the embodiment of the invention shown in FIG. 10

showing resistance mechanism in the resting mode.

[0039] FIG. 15 is a top view of the embodiment of the invention shown in FIG. 10

showing resistance mechanism in the resting mode.

[0040] FIG. 16is a front view of the embodiment of the invention shown in FIG. 10
showing resistance mechanism in a partially raised operating mode.

[0041] FIG. 17 is front view of the embodiment of the invention shown in FIG. 10

showing resistance mechanism in a fully raised operating mode.

[0042] FIG. 18 is a perspective view of an embodiment of representative controls
incorporated onto pushing handles for the invention.

[0043] FIG. 19 is a side view of a user using the invention in a typical treadmill

manner.

[0044] FIG. 20 is a perspective view of an alternate embodiment of the invention
having a single pushing bar.

[0045] FIG. 21 is a side view of an alternate embodiment of the invention having
pivoting uprights in the resting position.

[0046] FIG. 22 is a side view of the alternate embodiment shown in FIG. 21 in the

operating position.

[0047] FIG. 23 is a side view of an alternate embodiment of the invention having

sliding uprights in the resting position.

[0048] FIG. 24 is a side view of the alternate embodiment shown in FIG. 23 in the

operating position.
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[0049] FIG. 25 is a side view, partly in section, of an alternate pneumatic

resistance mechanism in the resting position.

[0050] FIG. 26 is a side view, partly in section, of the alternate pneumatic

resistance mechanism in a partially extended resistance position.

[0051] FIG. 27 is a front view, partly in section, of an alternate electric motor and

braking resistance mechanism.

[0052] FIG. 28 is a perspective left side front view of an alternate embodiment of
the invention having a sliding pushing and pulling console.

[0053] FIG. 29 is a left side view of the embodiment of FIG. 28 shown in the
neutral position with the load resting.

[0054] FIG. 30 is a left side view of the embodiment of FIG. 28 shown in the
pulling position in which the load is engaged.

[0055] FIG. 31 is a left side view of the embodiment of FIG. 28 shown in the
pushing position in which the load is engaged.

[0056] FIG. 32 is a right side view of the embodiment of FIG. 28 shown in the
neutral position with the load resting.

[0057] FIG. 33 is a perspective view in partial cutaway of an alternate embodiment

of the invention having independent handles.

[0058] FIG. 34 is a left side view of the embodiment of FIG. 33 shown in the

pushing position with the load engaged.

[0059] FIG. 35 is a left side view of the embodiment of FIG. 33 shown in the

pulling position with the load engaged.
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[0060] FIG. 36 is a perspective view in partial cutaway of an alternate embodiment

of the invention having a single handle.

[0061] FIG. 37 is a left side view of the embodiment of FIG. 36 shown in the
pushing position with the load engaged.

[0062] FIG. 38 is a left side view of the embodiment of FIG. 36 shown in the
pulling position with the load engaged.

[0063] FIG. 39 is a perspective left side view of an alternate embodiment of the
invention having a pivoting pushing and pulling console.

[0064] FIG. 40 is a left side view of the embodiment of FIG. 39 shown in the
neutral position with the load resting.

[0065] FIG. 41 is a left side view of the embodiment of FIG. 39 shown in the
pushing position in which the load is engaged.

[0066] FIG. 42 is a left side view of the embodiment of FIG. 39 shown in the
pulling position in which the load is engaged.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0067] Referring now to the appended figures, the invention will be described in
connection with representative preferred embodiments. FIGs. 1-6 illustrate two
preferred embodiments of the invention structured with a moment arm or modified
moment arm as the exemplary resistance mechanism and illustrating the relationship
between the various major components of the device. FIGs. 1-3 illustrate a modified
moment arm weight resistance mechanism located between the console support
uprights and FIGs. 4-6 illustrate @ moment arm weight resistance mechanism located
on the side of the invention next to the support console. FIG. 1 is a front view of the
center mounted moment arm embodiment. FIGs. 2A and 2B are side views of the

center mounted moment arm embodiment in the resting mode. FIGs. 3A and 3B are
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side views of the center mounted moment arm embodiment in the resistance mode.
FIG. 4 is a front view of the side mounted moment arm embodiment. FIG. 5 is a side
view of the side mounted moment arm embodiment in the resting mode. FIG. 6 is a

side view of the side mounted moment arm embodiment in the resistance mode.

[0068] FIGs. 7-9 illustrate the modified moment arm in more detail. FIG. 7 is a
perspective view of a preferred embodiment of a modified moment arm weight
resistance mechanism in which the moment arm is raised and lowered by a cable
attached to the arcing end of the moment arm. FIG. 8 is a top view of the moment
arm weight resistance mechanism shown in FIG. 7. FIG. 9 is a side sectional view of

the moment arm weight resistance mechanism shown in FIG. 7.

[0069] FIG. 10 is a perspective view of an embodiment of the invention as shown
in FIGs. 1-3 with the moment arm weight resistance mechanism located between the
console support uprights and in the resting position and with the weight in a first,
lesser weight, position. FIG. 11 is similar to FIG. 10, but from a different angle. FIG.
12 is a side view of the embodiment of the invention shown in FIG. 10 in the resting
mode. FIG. 13 is a side view of the embodiment of the invention shown in FIG. 10 in

the operating or resistance mode.

[0070] FIG. 14 is a front view of the embodiment of the invention shown in FIG. 10
showing resistance mechanism in the resting mode. FIG. 15 is a top view of the
embodiment of the invention shown in FIG. 10 showing resistance mechanism in the
resting mode. FIG. 16 is a front view of the embodiment of the invention shown in
FIG. 10 showing resistance mechanism in a partially raised operating or resistance
mode. FIG. 17 is front view of the embodiment of the invention shown in FIG. 10 with
the resistance mechanism in a fully raised operating or resisting mode. The series of
FIGs. 14, 15, and 17 illustrate the action of the cable in raising the moment arm

weight resistance mechanism as the pushing handles are pushed by the user U.
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[0071] FIGs. 10-17 all illustrate a center mount embodiment of the invention. This

embodiment also can operate using a true moment arm.

[0072] FIG. 18 is a perspective view of a control scheme for a representative set
of pushing handles for the invention.

[0073] FIG. 19 is a side view of a user using the invention in a typical treadmill
manner without engaging the pushing mode.

[0074] FIGs. 20-24 illustrate several exemplary alternate embodiments of the
invention. FIG. 20 is a perspective view of an alternate embodiment of the invention
having a pushing bar pivotally connected to both console arms. FIG. 21 is a side
view of an alternate embodiment of the invention having pivoting uprights in the
resting position in which the uprights and console pivot. FIG. 22 is a side view of the
alternate embodiment shown in FIG. 21 in the operating or resisting position. FIG. 23
is a side view of an alternate embodiment of the invention having sliding uprights in
the resting position in which the uprights and console slide. FIG. 24 is a side view of
the alternate embodiment shown in FIG. 23 in the operating position. In FIGs. 21-24,
the pushing handle(s) or pushing bar is rigidly attached to the console arms such that
pushing on the pushing handle(s) or pushing bar causes the entire console structure
to pivot (FIGs. 21 and 22) or slide (FIGs. 23 and 24).

[0075] FIG. 25 is a side view, partly in section, of an alternate pneumatic or
hydraulic resistance mechanism in the resting position. FIG. 26 is a side view, partly
in section, of the alternate pneumatic or hydraulic resistance mechanism in a partially
extended resistance position. FIG. 27 is a front view, partly in section, of an alternate

electric motor clutch brake resistance mechanism.

[0076] FIG. 28 is a perspective left side front view of an alternate embodiment of
the invention having a sliding pushing and pulling console that allows the user to
engage in both pushing and pulling exercise regimens. FIG. 29 is a left side view of
the embodiment of FIG. 28 shown in the neutral position with the load in a resting
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position. FIG. 30 is a left side view of the embodiment of FIG. 28 shown in the pulling
position in which the load is engaged. FIG. 31 is a left side view of the embodiment
of FIG. 28 shown in the pushing position in which the load is engaged. FIG. 32 is a
right side view of the embodiment of FIG. 28 shown in the neutral position with the

load resting.

[0077] FIG. 33 is a perspective view in partial cutaway of an alternate embodiment
of the invention having independent handles attached to a rigid console that allow the
user to engage in both pushing and pulling exercise regimens by pushing and/or
pulling on the handles. FIG. 34 is a left side view of the embodiment of FIG. 33
shown in the pushing position with the load engaged. FIG. 35 is a left side view of
the embodiment of FIG. 33 shown in the pulling position with the load engaged.

[0078] FIG. 36 is a perspective view in partial cutaway of an alternate embodiment
of the invention having a single handle attached to a rigid console that allows the
user to engage in both pushing and pulling exercise regimens by pushing or pulling
on the handle. FIG. 37 is a left side view of the embodiment of FIG. 36 shown in the
pushing position with the load engaged. FIG. 38 is a left side view of the
embodiment of FIG. 36 shown in the pulling position with the load engaged.

[0079] FIG. 39 is a perspective left side view of an alternate embodiment of the
invention having a pivoting pushing and pulling console that allows the user to
engage in both pushing and pulling exercise regimens by pushing or pulling on the
console. FIG. 40 is a left side view of the embodiment of FIG. 39 shown in the
neutral position with the load resting. FIG. 41 is a left side view of the embodiment of
FIG. 39 shown in the pushing position in which the load is engaged. FIG. 42 is a left
side view of the embodiment of FIG. 39 shown in the pulling position in which the
load is engaged.

[0080] Throughout this specification, the terms operating mode and resisting
mode will be used interchangeably. For example, when the invention is being used
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in the pushing or pulling exercise regimen, it is considered to be in the operating
mode or the resisting mode, with the resistance mechanism providing pushing or
pulling resistance to the user. Also throughout this specification, the resistance
mechanism generally will be referred to generically as a resistance mechanism,
which includes weight resistance mechanisms, hydraulic resistance mechanisms,
electronic resistance mechanisms, motor-brake resistance mechanisms, and the

alternatives and equivalents.

[0081] FIGs. 1-27 generally illustrate a pushing embodiment of the invention.

FIGs. 28-41 generally illustrate a pushing and pulling embodiment of the invention.

[0082] FIGs. 1-3 and 10-17 all illustrate one embodiment of the invention showing
a center mounted modified moment arm weight resistance mechanism. A true
moment arm can be substituted for the modified moment arm with only minor
engineering changes well within the skill level of a person of ordinary skill in the
relevant art. FIGs. 4-6 all illustrate another embodiment of the invention showing a
side mounted moment arm weight resistance mechanism. A modified moment arm
can be substituted for the true moment arm with only minor engineering changes well
within the skill level of a person of ordinary skill in the relevant art. Many of the
remaining figures are generally applicable to both embodiments.

[0083] FIGs. 1-3 are views of one embodiment of the invention structured with a
modified moment arm as the exemplary resistance mechanism and illustrating the
relationship between the various major components of the device. Treadmill 10 has
a lower base 12 housing the internal mechanical components of treadmill 10.
Projecting upwardly from base 12 is console support structure 200 to which moment
arm 314 is pivotally connected or supported. Pushing arm 14, on which pushing
handle 16 is mounted, is operatively connected to moment arm 314, which is part of

resistance mechanism 300.
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[0084] Console support structure 200 preferably is fixedly attached to base 12 and
comprises two uprights 210 that are secured to base 12 at or along the sides of base
12 at points proximal to the front end of base 12. Console 212 extends generally
horizontally between uprights 210 and preferably is located at or proximal to the top
of uprights 210. Thus, console 212 in a preferred embodiment is fixedly attached to
console support structure 200 and in one embodiment is unmovable or at least not
movable as part of the exercise regimen. The combination of console support
structure 200, uprights, 210 and the various structural components thereof also are
referred to as the frame.

[0085] Moment arm 314 extends generally horizontally between uprights 210 and
can be pivotally attached to one upright 210, thus allowing moment arm 314 to pivot
upwards and downwards generally between uprights 210. Rod supports 253
comprising bearings are one means by which moment arm 314 can be pivotally
secured via pivot rod 252 to upright 210. Rod supports 253 can be attached directly
to upright 210 or can be mounted on upright 210 via brackets or the like. For
example, in some circumstances, it can be advantageous to mount moment arm 314
in front of console support structure 200 rather than directly between uprights 210. In
such an embodiment, additional brackets would support rod supports 253 at a
position in front of uprights 210, that is, at a position on the opposite side of uprights
210 from user U and treadmill belt 20, or at a position behind uprights 210, that is, at
a position on the same side of uprights 210 as user U and treadmill belt 20. One end
of moment arm 314 can extend though one of the uprights 210 (the upright that
moment arm 314 is not pivotally attached to) such that moment arm 314 can be
operatively connected to pushing handle 16. Alternatively, if moment arm 314 is
mounted in front of console support structure 200, then moment arm 314 would pass
in front of and not through upright 210. Moment arm 314 preferably is mounted more
proximal to the bottom of uprights 210, that is, more proximal to base 12. Although
this location is generally arbitrary, this location has been found to be preferable from

a mechanics standpoint in that this location allows the resistance mechanism 300 to
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be mounted lower on the treadmill 10, thus providing a lower center of gravity and

greater stability for the treadmill 10.

[0086] Pushing arm 14 can comprise one, two or more sections, and preferably
two sections, not including pushing handle 16 as a section. Pushing arm 14 sections
preferably are rigidly attached to each other, or are a single bent or straight structure,
and also preferably are rigidly attached to pushing handle 16. Pushing arm 14 can
be a rod-like, tubular, flat rigid or semi-rigid structure, or the equivalent, that is
pivotally connected to console arms 212A. Pushing arms 14 preferably are pivotally
attached to console arms 212A such that operational movement of pushing handles
16/pushing arms 14 actuates resistance mechanism 300. Pushing arms 14 also can
be pivotally attached to the treadmill base 12, the uprights 210, or the console 212

with minor engineering changes.

[0087] Pushing handle 16 is mounted generally towards the distal end of console
arms 212A (distal to console 212), which also is proximal to user U when user U is in
the correct position for operating the treadmill 10. The combination of pivot points 28
and the rotation of pushing arm 14 allows desired motion of pushing arm 14 and
pushing handle 16 relative to user U. The movable pushing handle 16 solves the
problem of allowing the user U to activate the resistance mechanism 300, while at the
same time maintain a position on the treadmill 10 and conduct the exercise regiment

by pushing against an adjustable but constant and static resistance.

[0088] FIGs. 2 and 3 are set of side views of the treadmill 10 in which a user U
would be operating the treadmill 10 in a generally flat or level pushing simulation. In
this position, user U would be simulating a generally level surface pushing motion
and walking or running forwards and pushing on pushing handle 16, and thus
pushing against resistance mechanism 300. In FIG. 2 the invention is shown in a
resting position, meaning resistance mechanism 300 is not providing resistance to

user U, and in FIG. 3 the invention is shown in an operating position, meaning
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resistance mechanism 300 is providing resistance to user U, as disclosed in more

detail herein.

[0089] As can be seenin FIGs. 2 and 3, which are being used to show the general
components and structural layout of the treadmill 10, pushing handle 16 (and pushing
arm 14) is operationally connected to resistance mechanism 300 via main cable 302,
pulley system comprising pulleys 304, 306, 308, and secondary cable 326. The
pushing handle 16/pushing arm 14 combination can be structured in various
configurations. In the embodiment generally shown in the figures and use as the
illustrative embodiment in this specification, there are two separate pushing handles
16 each connected to a separate pushing arm 14, with one set of pushing handle
16A/pushing arm 14A being attached to a first console arm 212A (the left side) and
another set of pushing handle 16B/pushing arm 14B being attached to a second
console arm 212B (the right side). In a one alternate embodiment illustrated in and
disclosed in connection with FIG. 20, there is only one pushing handle 16, namely a
pushing bar 16C, connected to two pushing arms 14. In another alternate
embodiment, there may only be one set of pushing handle 16/pushing arm 14
located on either the first console arm 212A or on the second console arm 212B.

[0090] Main cable 302 is attached at one end to first pushing arm 14A and is
attached at another end to second pushing arm 14B. In between pushing arms 14A,
14B, main cable 302 travels through directional pulleys 304, console pulleys 306, and
lifting pulley 308. Secondary cable 326 operatively connects lifting pulley 308 with
the non-pivoting end of moment arm 314, and therefore with resistance mechanism
300, and is attached at one end to lifting pulley frame 308A and is attached at
another end to moment arm 314. As moment arm 314 is being pivoted by the action
of secondary cable 326 attached to the non-pivoting end of moment arm 314,

moment arm 314 in this embodiment is referred to as a modified moment arm.

[0091] Directional pulleys 304 and console pulleys 306 can be and preferably are

fixed class 1 pulleys that are mounted on or within console 212 or console arms
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212A, 212B to direct and redirect the force of main cable 302 and do not move,
except to rotate as main cable 302 moves over them. Lifting pulley 308 can be and
preferably is a movable class 2 pulley to transform the force of main cable 302 to
secondary cable 326. Although all pulleys 304, 306, 308 can be fixed pulleys or
movable pulleys, or a combination of fixed and movable pulleys, depending on the
relative force needed to operate the resistance mechanism 300, this combination of
fixed and movable pulleys provides a suitable transformation of the user’s U energy

to the actuation of the resistance mechanism 300.

[0092] Weight 316 is operationally connected to moment arm 314 and along with
moment arm 314 causes a moment about pivot point 322, thus urging a rotation of
moment arm 314 about pivot point 322. As moment arm 314 is rotationally urged
downwards by weight 316, moment arm 314 acts on secondary cable 326 by pulling
secondary cable 326 downward or at least imparting a downward tensional force on
secondary cable 326. The downward force on secondary cable 326 is imparted to
lifting pulley 308, which imparts a tensional force on main cable 302. The tensional
force on main cable 302 is imparted to pushing arm(s) 14 and pushing handle(s) 16,
which imparts a pushing force on the user U grasping the pushing handle(s) 16. This
creates the pushing sensation and weight resistance of the invention.

[0093] As long as weight 316 remains at the same position along moment arm
314, simple physics dictates that the magnitude of the weight or moment will remain
approximately constant throughout the rotational arc of moment arm 314 provided for
in this invention, thus imparting an approximately constant force on the cable
326/pushing handle 16 system. Thus, user U will be presented with an
approximately constant force simulating the pushing action (the force pushes back on
pushing handle 16 opposite to the direction user U is pushing). This force also is
static in that the force applied by moment arm 314 and weight 316 in one direction is
balanced by the force applied by user U in the opposite direction, for a net force of
zero. Thus, the invention provides an approximately constant static force for the user
U. By moving weight 316 along moment arm 314, the magnitude of the moment, and
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therefore the magnitude of the force applied ultimately to pushing handle 16, can be
adjusted and changed so as to provide different magnitudes of force to user U and

different amounts of exertion during the exercise regimens.

[0094] FIG. 4 is a front view of another embodiment of the invention structured
with a side mounted moment arm as the exemplary resistance mechanism 300 and
illustrating the relationship between the various major components of the device. In
this embodiment, moment arm pivot rod 252 is elongated and extends generally
horizontally between uprights 210 and can be pivotally attached to each upright 210,
thus allowing moment arm pivot rod 252 to rotate axially generally between uprights
210. Bearings 214 are one means by which moment arm pivot rod 252 can be
rotationally secured or journaled to uprights 210. Bearings 214 can be attached

directly to uprights 210 or can be mounted on uprights 210 via brackets or the like.

[0095] FIG. 5 is a side view of the treadmill 10 embodiment shown in FIG. 4
showing user U operating the treadmill 10 in a generally flat or level pushing
simulation. In this position, user U is simulating a generally level surface pushing
motion and is walking or running forwards and pushing on pushing handle 16, and
thus pushing against resistance mechanism 300. Resistance mechanism 300 is
shown in an operating position, meaning resistance mechanism 300 is providing

resistance to user U.

[0096] As can be seen in FIG. 5, user U stands on the treadmill 10, specifically
belt 20, and grips pushing handles 16. Pushing handles 16 (and pushing arms 14)
are operationally connected to resistance mechanism 300 via main cable 302, pulley
system comprising pulleys 304, 306, 308, and secondary cable 326. Generally, main
cable 302 is attached at one end to first pushing arm 14A and is attached at another
end to second pushing arm 14B. In between pushing arms 14A, 14B, main cable
302 travels through directional pulleys 304, console pulleys 306, and lifting pulley
308. Secondary cable 326 operatively connects lifting pulley 308 with cam 312, and
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therefore with resistance mechanism 300, and is attached at one end to lifting pulley

frame 308A and is attached at another end to cam 312.

[0097] Moment arm resistance mechanism 300 as illustratively shown in FIGs. 5
and 6 comprises cam 312, moment arm 314, weight 316, weight adjusting drive 318,
weight adjusting mechanism support 320, pivot point 322 (corresponding to the end
of the moment arm pivot rod 252), and weight adjusting motor 324. Moment arm 314
is secured to moment arm pivot rod 252 and extends generally normal to the axis of
moment arm pivot rod 252. Thus, moment arm 314 acts as a cantilever extending
from moment arm pivot rod 252, and the combination of moment arm 314 and
moment arm pivot rod 252 can rotate about the axis of moment arm pivot rod 252. In
this embodiment, moment arm 314 is a generally flat runway on which weight 316

can roll, and can be termed an open arm.

[0098] Weight 316 causes a moment about pivot point 322, thus urging a rotation
of moment arm pivot rod 252 about its axis. As moment arm pivot rod 252 is
rotationally urged, cam 312 also is rotationally urged in the same direction, thus
acting on secondary cable 326 by pulling secondary cable 326 downward or at least
imparting a downward tensional force on secondary cable 326. The downward force
on secondary cable 326 is imparted to lifting pulley 308, which imparts a tensional
force on main cable 302. The tensional force on main cable 302 is imparted to
pushing handle 16, which imparts a pushing force on the user U grasping the
pushing handles 16. This creates the pushing sensation and weight resistance of the

invention.

[0099] FIG. 6 is a side view of the invention very similar to FIG. 5 but showing
user U operating the treadmill 10. In this position, user U is simulating a pushing
motion and is walking or running forwards and pushing on pushing handles 16, and
thus pushing against resistance mechanism 300. As an alternative, the invention can
be operated in an inclined position in which the front (console end) of the treadmill 10
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is elevated relative to the rear of the treadmill 10, to allow the simulation of pushing a

load uphill.

[0100] A second embodiment of moment arm resistance mechanism 300 as
illustratively shown in FIG. 6 comprises cam 312, moment arm 314, weight 316,
weight adjusting drive 318, pivot point 322 (corresponding to the end of the moment
arm pivot rod 252), and weight adjusting motor 324. Moment arm 314 can be
secured to moment arm pivot rod 252 via weldments 344, and extends generally
normal to the axis of moment arm pivot rod 252. Thus, moment arm 314 acts as a
cantilever extending from moment arm pivot rod 252, and the combination of moment
arm 314 and moment arm pivot rod 252 can rotate about the axis of moment arm
pivot rod 252.

[0101] As can be seenin FIGs. 2, 3, 5 and 6, base 12 can comprise a separate
motor housing 32 and belt platform 34. Motor housing 32 contains the various
conventional motors and associated components for moving belt 20 and for raising
and lowering base 12 and belt platform 34 for inclined exercising. Alternatively, each
of the above disclosed elements can be located as desired in either motor housing
32 or belt platform 34 by the person of ordinary skill in the art. In such a
configuration, the inclination of belt 20 is accomplished by an incline motor raising the
front end of base 12 relative to the rear end of base 12, in a manner well known in
the art. For example, as shown in a comparison of FIGs. 5 and 6, an illustrative
inclination mechanism is provided to permit inclination of belt platform 34 and belt 20.
lllustrative lift mechanisms include a leg lift, comprising an incline motor and front

legs. Such lift mechanisms are known in the treadmill art.

[0102] Weight adjusting motor 324 can be a bidirectional electric motor.
Preferably, weight adjusting motor 324 is located proximal to pivot point 322 as
weight adjusting motor 324 does have some weight and, if located on the free end
330 of moment arm 314, would impart a certain amount of weight to moment arm 314

creating an increased base moment about pivot point 322. Weight adjusting motor
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324 can be selected to move weight 316 relative to or along moment arm 314 away
from or towards pivot point 322, and therefore must be of sufficient power to
accomplish this task. Alternatively, weight adjusting motor 324 can be mounted
outside of moment arm 314 and a hole can be located on the end of moment arm
314 to allow weight adjusting drive to extend therethrough and into the interior of
moment arm 314 to cooperate with weight 316.

[0103] Weight 316 can be any structure having mass. In the illustrative example
shown, weight 316 is a solid mass having an internal threaded passage extending
from a first side to an opposite second side or, as disclosed in connection with FIG. 8,
a combination of an internal passage 352 and threaded nut 350. Internal threaded
passage or nut 350 cooperates with the screw thread on weight adjusting drive such
that when weight adjusting drive is turned or rotated by weight adjusting motor 324,
weight 316 is forced to move linearly. Weight 316 can comprise optional wheels 332
on the bottom and optionally on the top that cooperate with moment arm 314 to allow
the easier movement of weight 316 along moment arm 314. Thus, as weight
adjusting motor 324 turns weight adjusting drive 318, the complimentary screw
threads cooperate and force weight 316 to move linearly along or relative to moment
arm 314.

[0104] The amount or level of pushing force imparted to the user U can be
adjusted by moving weight 316 along the moment arm 314. By pushing force it is
meant the counterforce created by the resistance mechanism 300 in response to the
user pushing on pushing handles 16. The pushing force is equal to and opposite the
force created by the user pushing on pushing handles 16. If weight 316 is proximal
to pivot point 322, then the moment created by weight 316 is minimal and therefore
the amount or level of pushing force imparted to the user U is minimized. If weight
316 is distal to the pivot point, then the moment created by weight 316 is maximized
and therefore the amount or level of pushing force imparted to the user U is
maximized. Conventional controls on movable pushing handles 16 or fixed console

212 or elsewhere operate weight adjusting motor 324 so as to move weight 316 to
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the desired position along moment arm 314 for imparting the desired amount or level

of pushing force to the user U as the user U pushes on pushing handle 16.

[0105] Main cable 302 and secondary cable 326 can be of any flexible structure,
such as a rope, a chain, a belt, monofilaments, braided wires, flexible materials, and
other suitable equivalents, that allow a transfer of force between pushing handle
16/pushing arm 14 and resistance mechanism 300, and is not limited to a standard
cable. As disclosed herein, main cable 302 can be directed around one or more
pulleys 304, 306, 308 to direct or redirect main cable 302 between pushing arm 14
and resistance mechanism 300, and to prevent main cable 302 from becoming
entangled in the internal mechanical components of treadmill 10. Thus, in operation,
when user U grips pushing handle 16 and starts belt 20 moving, user U begins to
walk or run in a simulated forwards direction relative to console 212, causing user U
to push on pushing handle 16. This force transfers to main cable 302, which in turn
acts on resistance mechanism 300 by lifting moment arm 314, thus creating the force
or moment due to the weight of weight 316 (and the moment arm itself, as well as
any components on or attached to moment arm 314), resulting in the pushing force,
which in this respect also can be termed a counterforce to the force created by the
user U pushing on pushing handles 16.

[0106] The degree of resistance can be controlled by user U. At settings in which
weight 316 is creating a weight on moment arm 314 or a moment on moment arm
314 about pivot point 322, user U would be simulating pushing a weight (the force
created by moment arm 314 as transferred to user U) and the exercise regimen
would be similar to walking or running forwards while pushing an object of a weight
comparable to the setting of resistance mechanism 300. The higher the setting of
resistance mechanism 300 (that is, with weight 316 further from pivot point 322), the
heavier the simulated object being pushed. With this arrangement, it is therefore
possible to vary the weight resistance being pushed during the exercise regimen.
However, once the desired resistance is set, the resistance is constant and static as
transferred to pushing handles 16, thus imparting a constant and static resistance to
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the user U as long as the user U maintains the resistance setting. The resistance
setting can be changed (increased, decreased) during the exercise regimen, at which
point the resistance would be changed to the new resistance level, and would remain
at that level until changed by the user U.

[0107] A comparison of the position of pushing arm 14 in FIGs. 2 and 5 versus
FIGs. 3 and 6, respectively, shows how pushing arm 14 can move. Pushing arm 14
is shown in the at rest position in FIGs. 2 and 5, and in the operational position
(partially pivoted) in FIGs. 3 and 6. Pushing arm 14 can pivot between the at rest
position and a fully operational position, and the position of pushing arm 14 during
operation is dependent on user U. Stops (not shown) prevent pushing arm 14 from
moving past the at rest position in one direction of motion and the fully operational

position in the opposite direction of motion.

[0108] FIGs. 2 and 3 also illustrate an embodiment of directional pulleys 304 and
the main cable 302 configuration traveling through directional pulleys 304. Generally,
main cable 302 is attached to first pushing arm 14A, loops over a first directional
pulley 304A, loops through lifting pulley 308, loops over console pulleys 3086, loops
under second directional pulley 304B and over third directional pulley 304C, and then
attaches to second pushing arm 14B. Directional pulleys 304 are used to redirect
main cable 302 towards console pulleys 306 and lifting pulley 308 such that main
cable 302 enters and travels through console 212 and console pulleys 306 at proper
angles. Directional pulleys 304 also helps maintain tension within the main cable 302
and helps reduce the possibility that main cable 302 will fall off of pulleys 304. Other
configurations of pulleys 304 and pulley 306 are contemplated, and this configuration

is only for illustrative purposes.

[0109] FIG. 7 is a perspective view of a preferred embodiment of a modified
moment arm resistance mechanism 300 in which the moment arm 314 is raised and
lowered by a cable 302 attached to the arcing end 346 of the moment arm 14. FIG. 8

is a top view and FIG. 9 is a side sectional view of the modified moment arm
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resistance mechanism 300 shown in FIG. 7. This modified moment arm resistance
mechanism 300 comprises cable attachment 313, moment arm 314, guide rails 315,
weight 316, weight adjusting drive 318, weight adjusting mechanism supports 320,
pivot point 322, and weight adjusting motor 324. Moment arm 314 is secured to
moment arm pivot rod 252 and extends generally normal to the axis of moment arm
pivot rod 252. Thus, moment arm 314 acts as a cantilever extending from moment
arm pivot rod 252, and the combination of moment arm 314 and moment arm pivot

rod 252 can rotate about the axis of moment arm pivot rod 252.

[0110] FIG. 8 illustrates that guide rails 315 extend between and are secured to
weight adjusting mechanism supports 320 so as to form the general skeletal structure
of moment arm 314. Cable attachment 313 is secured to weight adjusting
mechanism support 320 on arcing endpivot point end 346 of moment arm 314 and
weight adjusting motor 324 is secured to weight adjusting mechanism support 320 on
pivot point end 348 of moment arm 314 proximal to moment arm pivot rod 252.
Weight adjusting drive 318 extends from weight adjusting motor 324 between and
generally parallel to guide rails 315 and is rotationally journaled into weight adjusting
mechanism support 320 on arcing endpivot point end 346 of moment arm 314.
Weight 316 is slidably supported on guide rails 315 and can travel between weight

adjusting mechanism supports 320.

[0111] FIG. 9 is a sectional side view of a weight 316 and weight adjusting drive
318 that can be used with the present invention. Weight 316 comprises internal
passage 352 extending therethrough from one side to an opposite side. Internal
passage 352 can be a smooth bore with no screw thread in which the diameter of
internal passage 352 is greater than the outer diameter of the screw thread 354 of
weight adjusting drive 318 such that weight adjusting drive 318 can slide into and
through internal passage 352. One or more threaded nuts 350 are inserted into
internal passage 352 and secured by known means, such as, but not limited to,
friction, adhesives, welding, soldering, clips, a flange that is part of the nut 350 itself
and screwed into the weight 316, and the like. Weight adjusting drive 318, and
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particularly screw thread 354 of weight adjusting drive 318 cooperates with screw
thread 356 of nut 350 such that when weight adjusting drive 318 is rotated, weight
316 will move relatively along weight adjusting drive 318. Alternatively, at least a
portion of internal passage 352 can comprise a thread to cooperate with screw thread
354 of weight adjusting drive 318. Weight adjusting drive 318 is operatively
connected to weight adjusting motor 324 and to weight 316 and can be used to
transfer the motion generated by weight adjusting motor 324 to weight 316 and move
weight along guide rails 315 of moment arm 314. Weight adjusting motor 324 turns
weight adjusting device 318, and screw threads, 354, 356 cooperate to move weight
316 back and forth along moment arm 314.

[0112] Weight 316 causes a moment about pivot point 322, thus urging a rotation
of moment arm pivot rod 252 about its axis. The size of the moment is related to the
position of weight 316 on moment arm 314. Specifically, if weight 316 is proximal to
pivot point end 348 the moment, and thus the ultimate weight value presented to user
U, is smaller and if weight 316 is proximal to arcing endpivot point end 346 the
moment, and thus the ultimate weight value presented to user U, is larger. As
moment arm pivot rod 252 is rotationally urged, a downward tensional force is
created on main cable 302. The tensional force on main cable 302 is imparted
ultimately to pushing handle 16, which imparts a pushing force on user U grasping
pushing handle 16. This creates the pushing sensation and weight resistance of the

invention.

[0113] As shown in additional detail in FIGs. 10-13, treadmill 10 has a lower base
12 housing the internal mechanical components of treadmill 10. Projecting upwardly
from base 12 is console support structure 200. At least one console arm 212A, and
preferably two console arms 212A, 212B, extend rearward from console support
structure 200 proximal to an upright 210. Pushing arm 14 (which includes pushing
arms 14A, 14B), on which pushing handle 16 (which includes pushing handles 16A,
16B) is mounted, is pivotally mounted on console arm 212A, 212B and is operatively
connected to resistance mechanism 300 via or through the frame.
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[0114] FIG. 10 is a perspective view of an embodiment of the invention with the
various covers and facades removed to better show the internal positioning of the
cables 302, 326 and pulleys 304, 306, 308. FIG. 11 is similar to FIG. 10, but from a
different perspective angle. FIG. 12 is a side view of the embodiment of the invention
shown in FIGs. 10 and 11. In these views, resistance mechanism 300 is located
between console support uprights 210 and in the resting position and with weight 316
in a first, lesser weight (lesser resistance), position. As can be seen from these
figures, moment arm 314 is pivotally attached to a first of uprights 210 via pivot rod
252 using pivot rod supports 253. Main cable 302 travels from pushing arm 16A
through left console arm 212A to directional pulley 304A, down first upright 210A to
lifting pulley 308, back up first upright 210A to first console pulley 306A, across
console 212 to second console pulley 306B and into second upright 210B, down
second upright 210B to second directional pulley 304B and third directional pulley
304C, through right console arm 212B, and ultimately is attached to pushing arm
16B.

[0115] When main cable 302 is pulled and released by user U via pushing
handles 16, causing an imparting and release of tension on main cable 302
respectively, lifting pulley 308 is lifted, imparting and releasing tension on secondary
cable 326, thereby pivoting moment arm 314 upwards and downwards respectively
relative to pivot rod 252. A stop (not shown) can be placed on second upright 210 or
on motor housing 32 on which moment arm 314 can rest in the resting position
shown in these figures. In the resting mode, moment arm 314 is in an angled down
position and either resting on a support or being supported such that no or a minimal
amount of weight or force is being transferred to main cable 302, pushing arm 14 or
pushing handles 16, or hanging from main cable 302 such that the tension created by
main cable 302 connected to pushing arm 14 prevents the further downward motion
of moment arm 14. In the operating mode, moment arm 314 is raised off of the
support or stop and can be in any position from immediately above the resting
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position to the upper limit of travel of the moment arm 314 and still have the same

resistance effect.

[0116] FIG. 13is a side view of the embodiment of the invention shown in FIG. 10
with a user gripping the pushing handles 16 and using the invention in the pushing
mode. In this figure, it can be seen that main cable 302 travels down first upright
210A, around lifting pulley 308 and back up first upright 210A to console pulley 306.
In this figure, user U is shown as pushing on pushing handles 16, thus rotating
pushing arm 14 and imparting tension on main cable 302, thus pulling upwardly on
lifting pulley 308, thus applying tension on secondary cable 326. This, in turn, lifts
the arcing end 346 of moment arm 314. This figure illustrates user U involved in a
typical pushing exercise.

[0117] FIG. 13 also shows the general components and structural layout of the
treadmill 10 when in use. User U stands on the treadmill 10, specifically belt 20, and
grips pushing handles 16, which extend from pushing arms 14. Pushing arm 14 is
operationally connected to resistance mechanism 300 via main cable 302, pulley
system comprising pulleys 304, 306, 308, and secondary cable 326. Pushing
handles 16 and pushing arm 14 are shown imparting tension on main cable 302, thus
pulling upwardly on lifing pulley 308. FIG. 13 focuses in on the operative
relationship between pushing arm 14 and moment arm 314 in what is termed the
operating mode. In this mode, pushing arm 14 is being pushed by a user, thus
pivoting and pulling on the main cable 302. Main cable 302 is pulled through
directional pulleys 304 and console pulleys 306 so as to direct or redirect main cable
302 from pushing arm 14 ultimately to secondary cable 326. In one illustrative
embodiment, main cable 302 travels through (and within the interior of) console 212
and upright 210 for aesthetics and safety purposes. As main cable 302 is pulled, the
attachment to moment arm 314 causes moment arm 314 to rotate or pivot about
moment arm pivot rod 252 upwards into the operating position. Release of pushing
handles 16, that is allowing pushing handles 16 to return towards the resting position,
has the opposite rotational effect.
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[0118] FIGs. 14-17 illustrate the operation of the embodiment of the invention
shown in FIG. 10 showing moment arm 314 and pushing arm 14/pushing handles 16
in various operating positions and with weight 316 in a greater weight (greater
resistance) position. FIG. 14 is front view and FIG. 15 is a top view showing
resistance mechanism 300 in the resting mode. In these views, pushing handles 16
are not being pushed. FIG. 16 is a front view showing resistance mechanism 300 in
a partially raised operating mode. In this view, pushing handles 16 are being pushed
approximately one half of their available travel distance. FIG. 17 is front view
showing resistance mechanism 300 in a fully raised operating mode. In this view,
pushing handles 16 are being pushed approximately their entire available travel
distance. The series of FIGs. 14-17 illustrates the action of main cable
302/secondary cable 326 in raising resistance mechanism 300 as pushing handles

16 are pushed by user U.

[0119] FIG. 18 is a perspective view of an embodiment of representative controls
located on pushing handles 16 for the invention. Various controls and information
displays can be located on each or both of pushing handles 16 and/or on console
212 individually or in a redundant manner. As can be seen, controls for grade, load,
speed, and stopping the machine can be located on the pushing handles 16 for ease
of operation. Various combinations of controls can be located on pushing handles 16

and/or console 212

[0120] FIG. 19 is a side view of a user U using the invention in a typical treadmill
manner in an inclined forward uphill walking or running mode. In this view and mode,

the pushing handles 16 and the resistance mechanism 300 are not being used.

[0121] FIGs. 20-24 illustrate several exemplary alternate embodiments of the
invention. FIG. 20 is a perspective view of an alternate embodiment of the invention
having a pushing bar 16C, rather than two separate pushing handles 16A, 16B,
pivotally connected to both console arms 212A, 212B. In this embodiment, user US

pushes on pushing bar 16C, which activates resistance mechanism 300. This
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embodiment can comprise a simplified cable and pulley configuration. As shown,
main cable 302 can attach directly to pushing arm 14, loop over a single directional
pulley 306 and then connect directly to cable attachment 313. Thus, pushing the
pushing bar 16C, a direct cable connection is made to moment arm 314 without the
need for lifting pulley 308 or secondary cable 326. A lifting pulley 308 and secondary
cable 326 can be used if desired to step down the effect of pushing bar 16C.
Additionally, a separate attachment of main cable 302 to a second pushing arm 14B
is unnecessary. Similarly, an accessory configured like pushing bar 16C can be
supplied, which accessory can fit over pushing handles 16A, 16B and act as pushing
bar 16C.

[0122] FIG. 21 is a side view of an alternate embodiment of the invention having
pivoting uprights 210 in the resting position in which the uprights 210 and console
212 pivot. FIG. 22 is a side view of the alternate embodiment shown in FIG. 21 in the
operating position. In these views, pushing handle 16 (or pushing bar 16C) is rigidly
attached to console arm 212A. When user U pushes on pushing handle 16, the
entire console structure 200 comprised of pushing handle 16, console arm 212A (and
console arm 212B), console 212, and uprights 210 pivots forward about console pivot
point 390. Main cable 302 is attached to lower frame 34 via cable attachment 310,
travels upwards to and around directional pulley 304A, around directional pulley
304B and downwards to directly connect to cable attachment 313 located at an end
of moment arm 314. Thus, pushing the pushing handle 16 (or pushing bar 16C)
causes the console structure 200 to pivot forward and cable 302 to lift moment arm
314. This embodiment also allows for a direct cable connection to moment arm 314
without the need for lifting pulley 308 or secondary cable 326. A lifting pulley 308
and secondary cable 326 can be used if desired to step down the effect of pushing
bar 16C. Additionally, a separate attachment of main cable 302 to a second pushing

arm 14B is unnecessary.

[0123] FIG. 23 is a side view of an alternate embodiment of the invention having
sliding uprights in the resting position in which the uprights and console slide. FIG.
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24 is a side view of the alternate embodiment shown in FIG. 23 in the operating
position. In these views, pushing handle 16 (or pushing bar 16C) is rigidly attached
to console arm 212A. When user U pushes on pushing handle 16, the entire console
structure 200 comprised of pushing handle 16, console arm 212A (and console arm
212B), console 212, and uprights 210 slides forward along slide(s) 392 between
resting stop 394 and extended stop 396. A bearing 391 is located at the bottom of
each upright 210 and cooperates with slide 392 to allow console to slide along slide
392. Bearing can be any conventional bearing device, including ball bearings, roller
bearing, and low friction bearings, to name a few. Main cable 302 is attached to
lower frame 34 via cable attachment 310, travels upwards to and around directional
pulley 304A, around directional pulley 304B and downwards to directly connect to
cable attachment 313 located at an end of moment arm 314. Thus, pushing the
pushing handle 16 (or pushing bar 16C) causes the console structure 200 to slide
forward and cable 302 to lift moment arm 314. This embodiment allows for a direct
cable connection to moment arm 314 without the need for lifting pulley 308 or
secondary cable 326. A lifting pulley 308 and secondary cable 326 can be used if
desired to step down the effect of pushing bar 16C. Additionally, a separate
attachment of main cable 302 to a second pushing arm 14B is unnecessary.
Console locking pin 398 can be used to lock the console structure 200 in the resting
position. Analogous locking pins can be included in any of the embodiments to lock
the pushing arms 14, pushing handles 16, and/or pushing bars 16C with minor

engineering changes.

[0124] FIG. 25 is a side view, partly in section, of an alternate pneumatic
resistance mechanism 400 in the resting position. In this embodiment, resistance
mechanism 400 is a pneumatic mechanism comprising pneumatic cylinder 402, air
compressor 404, and various connecting hoses 406. In known pneumatic
mechanisms, the resistance of pneumatic cylinder 402 can be set to certain values
corresponding to a known resistance by the setting of compressor 404 (the higher the

pressure of the compressed air produced by compressor 404, the higher the



WO 2011/047247 PCT/US2010/052823

35

resistance of pneumatic cylinder 402, and the higher the equivalent resistance).
Similarly, the resistance mechanism can be a hydraulic cylinder and the air a fluid.
Pneumatic cylinder 402 is attached to the frame of the device and cylinder rod 408 is
attached to rod pulley 410. Pushing on pushing handles 16 ultimately, via cabling
and pulleys as disclosed previously, pushes cylinder rod 408 into pneumatic cylinder
402, with the air within pneumatic cylinder 402 providing resistance. The use of a
pneumatic cylinder 402 with known or adjustable resistance is known and can be
used to provide a basis for determining the simulated resistance (weight) being
pushed by user U. FIG. 26 is a side view, partly in section, of the alternate

pneumatic resistance mechanism 400 in a resistance position.

[0125] FIG. 27 is a front view, partly in section, of an alternate electric motor
clutch brake resistance mechanism 500. In this embodiment, resistance mechanism
500 is an electric motor and braking system comprising electric motor 502 and brake
assembly 504. In known systems of this type, electric motor 502 imparts a force
through brake assembly 504 to movable pushing handles 16, which can correspond
to a known resistance by the power supplied to motor 502 or to brake assembly 504.
Motor 502 is attached to the frame of the device and brake assembly 504 is attached
to cam 512. When motor 502 is actuated, cam 512 is rotated, thus ultimately, via
cabling and pulleys as disclosed previously, pulling on pushing arm 14 providing
resistance to user U holding pushing handles 16. The use of a brake assembly 504
with known or adjustable resistance is known and can be used to provide a basis for

determining the simulated resistance being pushed by user U.

[0126] The invention also can be structured so as to provide both a pulling and a
pulling exercise regimen via the same console or handle(s). FIGs. 28-41 illustrate
several illustrative examples of a single device that can be used for both pushing and
pulling regimens. The basic components of the pushing/pulling devices are the same
as or analogous to the basic components of the pulling-only and pushing-only
devices. For example, the treadmill lower base 12, treadmill motor, endless belt 20,
belt platform 34, lever legs 36, and other basic components disclosed above can be
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used in the pushing/pulling devices. Likewise, the moment arm weight resistance
mechanism 300 disclosed above can be used in the pushing/pulling devices. The
console and handle structures and operations of the pushing/pulling devices are
different and are disclosed below.

[0127] FIG. 28 is a perspective left side front view of an alternate embodiment of
the invention 10 having a sliding pushing and pulling console support structure 200
such that the user can select or alternate between a pushing regimen and a pulling
regimen. FIG. 29 is a left side view of the embodiment of FIG. 28 shown in the
neutral position with the load resting. This embodiment is similar to that embodiment
shown in FIGs. 23 and 24 but with the addition of the novel pushing and pulling
ability. Thus, in this embodiment, the uprights 210 and console support structure 200
slide forwards and backwards along slide 392. In this view, pushing and pulling
means 16 (the equivalent of pushing handle 16 or pushing bar 16C) is rigidly

attached to the console support structure 200.

[0128] FIGs. 28 and 29 illustrates the position of console 200 in the neutral or
resting position in which the user U is neither pushing nor pulling on pushing and
pulling means 16 and moment arm 314 is in the resting position. Console support
structure 200 is located generally centrally along slide(s) 392, approximately
equidistant between pulling stop 394 and pushing stop 396. Main cable 302 is
attached to lower frame 34 via cable attachment 310, travels upwards through two
cooperating fixed pulleys 304D, 304E, to and around a directional pulley 304A, and
downwards to directly connect to cable attachment 313 located at an end of moment
arm 314. In this embodiment, directional pulley 304A and fixed pulleys 304D, 304E
are attached to console upright 210 and travel along with console support structure
200, as disclosed below, while cable attachment 310 is attached to lower frame 34
and remains at a fixed position. Preferably, directional pulley 304A, fixed pulleys
304D, 304E, and cable attachment 310 lie approximately in the same vertical plane.
Also preferably, directional pulley 304A and fixed pulleys 304D, 304E are located and
centered vertically above cable attachment 310 in the resting or neutral position,
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which will result in moment arm 314 being in the lowest (unlifted) position when the

device 10 is in the resting or neutral position.

[0129] FIG. 30 is a left side view of the embodiment of FIG. 28 shown in the
pulling position in which the load is engaged. When user U pulls on pushing and
pulling means 16, while walking in a rearwards direction, the entire console structure
comprised of pushing and pulling means 16, console support structure 200, and
uprights 210 slides backward along slide(s) 392 towards pulling stop 394. Thus,
pulling the pushing and pulling means 16 causes the console structure to slide
backwards and cable 302 to lift moment arm 314. The two cooperating fixed pulleys
304D, 304E maintain the cable 302 in proper alignment when being acted on by the
movement of the console support structure 200. Specifically, as can be seen in FIG.
30, when console support structure 200 is pulled backwards, cable 302 engages the
front fixed pulley 304D. The lifting of moment arm 314 causes a weight resistance to
be applied to the console support structure 200, and therefore to user U, as user U is
walking or running backwards. Thus, in this regimen, the treadmill 10 is activated in
the rearwards walking mode and the user U pulls on the pushing and pulling means
16. When the console support structure 200 is pulled backwards, the cable 302
engages the forwardmost of the fixed cable pulleys 304D, which causes the cable

302 to pull upwards on the weight resistance mechanism 300.

[0130] FIG. 31 is a left side view of the embodiment of FIG. 28 shown in the
pushing position in which the load is engaged. Analogously to the disclosure given in
connection with FIG. 30 above, when user U pushes on pushing and pulling means
16, while walking in a forwards direction, the entire console structure comprised of
pushing and pulling means 16, console support structure 200, and uprights 210
slides forward along slide(s) 392 towards pushing stop 396. Thus, pushing the
pushing and pulling means 16 causes the console structure to slide forwards and
cable 302 to lift moment arm 314. The two cooperating fixed pulleys 304D, 304E
maintain the cable 302 in proper alignment when being acted on by the movement of

the console support structure 200. Specifically, as can be seen in FIG. 31, when
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console support structure 200 is pushed forwards, cable 302 engages the rear fixed
pulley 304E. The lifting of moment arm 314 causes a weight resistance to be applied
to the console support structure 200, and therefore to user U, as user U is walking or
running forwards. Thus, in this regimen, the treadmill 10 is activated in the forwards
walking mode and the user U pushes on the pushing and pulling means 16. When
the console support structure 200 is pushed forwards, the cable 302 engages the
rearwardmost of the fixed cable pulleys 304E, which causes the cable 302 to pull

upwards on the weight resistance mechanism 300.

[0131] This embodiment allows for a direct cable connection to moment arm 314
without the need for a lifting pulley or a secondary cable. A lifting pulley and
secondary cable can be used if desired to step down the effect of pushing and pulling
means 16. The two fixed pulleys 304D, 304E and the directional pulley 304A
preferably are mounted on the inner side of the upright 210. The moment arm
resistance mechanism 300 is mounted on one of the uprights 210 and preferably in a
position in front of the uprights 210, and not directly between the uprights 210 as in
other embodiments.

[0132] FIG. 32 is a right side view of the embodiment of FIG. 28 shown in the
neutral position with the load resting. Although this embodiment has been disclosed
with the cable 302, the pulleys 304A, 304D, 304E, and the cable attachment 310 on
the left side of the device, they alternatively can be located on the right side of the

device.

[0133] FIG. 33 is a perspective view in partial cutaway of an alternate embodiment
of the invention having independent handles 16A, 16B. Handles 16A, 16B are
pivotally attached to console arms 212A, 212B, respectively, which in turn are
attached to console uprights 210. In this embodiment, console support structure 212
is rigidly attached to lower frame 34 and does not pivot or slide. In this embodiment,
the user U pushes forward on handles 16A, 16B while walking in a forwards direction
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to effect a pushing regimen and pulls on handles 16A, 16B while walking in a

backwards direction to effect a pulling regimen.

[0134] FIG. 33 illustrates the position of handles 16A, 16B in the neutral or resting
position in which the user U is neither pushing nor pulling on handles 16A, 16B and
moment arm 314 is in the resting position. Handles 16A, 16B are in the neutral,
generally upright position, relative to console arms 212A, 212B. In this position, no

weight resistance is being transferred to the handles 16A, 16B or to the user U.

[0135] Main cable 302 is attached to handle 16A at one end and handle 16B at
the other end. Main cable 302 follows a path between handles 16A, 16B through
console arms 212A, 212B, uprights 210, and console 212. For example, main cable
302 is attached at one end to handle 16A, travels through two directional pulleys
304F, 304G proximal to handle 16A, through console arm 212A to directional pulley
304H proximal to upright 210A, through upright 210A to lifting pulley 308, back up
through upright 210A to directional pulley 304J at a first side of console 212, through
and across console 212 to directional pulley 304K at a second side of console 212,
through directional pulley 304L proximal to upright 210B, through console arm 212B
to directional pulleys 304M, 304N proximal to handle 16B, and is attached to handle
16B at the other end. This cable path allows handles 16A, 16B to cooperate in lifting
moment arm 314, but also allow each handle 16A, 16B to operate independently in
lifting moment arm 314. As can be seen, and also with reference to FIGs. 34 and 35,
pushing or pulling on handles 16A, 16B will result in the tensioning of main cable
302, which will result in the lifting of lifting pulley 308, which in turn will result in the
pulling of secondary cable 326, thereby lifing moment arm 314, thus imparting a
weight resistance to main cable 302 and, as a result to handles 16A, 16B, which will
impart a weight resistance to user U. Such a weight resistance will be imparted both

upon the pushing of handles 16A, 16b and the pulling of handles 16A, 16B.

[0136] FIG. 34 is a left side view of the embodiment of FIG. 33 shown in the

pushing position in which the load is engaged. When user U pushes on handles
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16A, 16B, while walking in a forwards direction, main cable 302 is pulled (placed in
tension). The two cooperating fixed directional pulleys 304F, 304G maintain the main
cable 302 in proper alignment when being acted on by handle 16A and the two
cooperating fixed directional pulleys 304M, 304N maintain the main cable 302 in
proper alignment when being acted upon by handle16B. Directional pulleys 304H,
304J, 304K, 304L direct main cable 302 from and to handles 16A, 16B through
console arms 212A, 212B, through uprights 210A, 210B, and through console 212.
The tensioning of main cable 302 causes the lifting of lifting cable 308, and thus the
lifting of moment arm 314, which causes a weight resistance to be applied to main
cable 302, and therefore to handles 16A, 16B, and therefore to user U, as user U is
walking or running forwards. Thus, in this regimen, the treadmill 10 is activated in the
forwards walking mode and the user U pushes on handles 16A, 16B. In this mode,
when the handles 16A,16B are pushed forwards, the cable 302 engages all four
directional pulleys 304F, 304G, 304M, 304N proximal to handles 16A, 16B.

[0137] FIG. 35 is a left side view of the embodiment of FIG. 33 shown in the
pulling position in which the load is engaged. Analogously to the disclosure given in
connection with FIG. 34 above, when user U pulls on handles 16A, 16B, while
walking in a backwards direction, main cable 302 also is pulled (placed in tension).
The fixed directional pulley 304G maintains the main cable 302 in proper alignment
when being acted on by handle 16A and the fixed directional pulley 304M maintains
the main cable 302 in proper alignment when being acted upon by handle16B.
Directional pulleys 304H, 304J, 304K, 304L direct main cable 302 from and to
handles 16A, 16B through console arms 212A, 212B, through uprights 210A, 210B,
and through console 212. The tensioning of main cable 302 causes the lifting of
lifting cable 308, and thus the lifting of moment arm 314, which causes a weight
resistance to be applied to main cable 302, and therefore to handles 16A, 16B, and
therefore to user U, as user U is walking or running backwards. Thus, in this
regimen, the treadmill 10 is activated in the backwards walking mode and the user U
pulls on handles 16A, 16B. In this mode, when the handles 16A,16B are pulled
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backwards, the cable 302 engages only two directional pulleys 304G, 304M proximal
to handles 16A, 16B.

[0138] This embodiment allows for a cable connection to moment arm 314 via a
lifting pulley 308, but without the need for a secondary cable. A secondary cable can
be used if desired to step down the effect of handles 16A, 16B. The fixed directional
pulleys 304F, 304G, 304H, 304J, 304K, 304L, 304M, 304N preferably are fixedly
mounted within console arms 212A, 212B, uprights 210A, 210B, and console 212.
The moment arm resistance mechanism 300 is mounted on one of the uprights 210
and preferably in a position in front of the uprights 210, and not directly between the

uprights 210 as in other embodiments.

[0139] FIG. 36 is a perspective view in partial cutaway of an alternate embodiment
of the invention having a single handle 16. The operation of this embodiment is
similar to the operation of the embodiment disclosed in connection with FIGs. 33-35,
but with a simpler main cable 302 path. Handle 16 is a single bar that is pivotally
attached to console arms 212A, 212B, respectively, which in turn are attached to
console uprights 210. In this embodiment, console support structure 212 is rigidly
attached to lower frame 34 and does not pivot or slide. In this embodiment, the user
U pushes forward on handle 16 while walking in a forwards direction to effect a
pushing regimen and pulls on handle 16 while walking in a backwards direction to
effect a pulling regimen.

[0140] FIG. 36 illustrates the position of handle 16 in the neutral or resting position
in which the user U is neither pushing nor pulling on handle 16 and moment arm 314
IS in the resting position. Handle 16 is in the neutral, generally upright position,
relative to console arms 212A, 212B. In this position, no weight resistance is being
transferred to the handle 16 or to the user U.

[0141] Main cable 302 is attached to handle 16 at both ends of handle 16. Main
cable 302 follows a path between the ends of handle 16 through console arm 212A



WO 2011/047247 PCT/US2010/052823

42

to weight resistance mechanism 300. For example, main cable 302 is attached at
one end to a first end of handle 16, travels through two directional pulleys 304F,
304G proximal to the first end of handle 16, through console arm 212A to directional
pulley 304H proximal to upright 210A, through upright 210A to cable attachment 313.
As can be seen, and also with reference to FIGs. 37 and 38, pushing or pulling on
handle 16 will result in the tensioning of main cable 302, which will result in the lifting
of moment arm 314, thus imparting a weight resistance to main cable 302 and, as a
result to handle 16, which will impart a weight resistance to user U. Such a weight
resistance will be imparted both upon the pushing of handle 16 and the pulling of
handle 16.

[0142] FIG. 37 is a left side view of the embodiment of FIG. 36 shown in the
pushing position in which the load is engaged. When user U pushes on handle 16
while walking in a forwards direction, main cable 302 is pulled (placed in tension).
The two cooperating fixed directional pulleys 304F, 304G maintain the main cable
302 in proper alignment when being acted on by handle 16. Directional pulley 304H
directs main cable 302 to moment arm 314. The tensioning of main cable 302
causes the lifting of moment arm 314, which causes a weight resistance to be applied
to main cable 302, and therefore to handle 16, and therefore to user U, as user U is
walking or running forwards. Thus, in this regimen, the treadmill 10 is activated in the
forwards walking mode and the user U pushes on handle 16. In this mode, when the
handle 16 is pushed forwards, the cable 302 engages two directional pulleys 304F,
304G proximal to handle 16.

[0143] FIG. 38 is a left side view of the embodiment of FIG. 36 shown in the
pulling position in which the load is engaged. Analogously to the disclosure given in
connection with FIG. 37 above, when user U pulls on handle 16 while walking in a
backwards direction, main cable 302 also is pulled (placed in tension). The fixed
directional pulley 304G maintains the main cable 302 in proper alignment when being
acted on by handle 16. Directional pulley 304H directs main cable 302 to moment
arm 314. The tensioning of main cable 302 causes the lifting of moment arm 314,
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which causes a weight resistance to be applied to main cable 302, and therefore to
handle 16, and therefore to user U, as user U is walking or running backwards.
Thus, in this regimen, the treadmill 10 is activated in the backwards walking mode
and the user U pulls on handle 16. In this mode, when the handle 16 is pulled
backwards, the cable 302 engages only one directional pulleys 304G proximal to
handle 16.

[0144] This embodiment also allows for a cable connection to moment arm 314
without the need for a lifting pulley or a secondary cable. A lifting pulley and/or
secondary cable can be used if desired to step down the effect of handle 16. The
fixed directional pulleys 304F, 304G, 304H preferably are fixedly mounted within
console arm 212A and upright 210A. The moment arm resistance mechanism 300 is
mounted on one of the uprights 210 and preferably in a position in front of the

uprights 210, and not directly between the uprights 210 as in other embodiments.

[0145] FIG. 39 is a perspective left side view of an alternate embodiment of the
invention having a pivoting pushing and pulling console support structure 200 This
embodiment comprises pivoting uprights 210, which are pivotally attached to lower
frame 34 at pivot points 390 via known means, such as bearings or journals. In
operation, a user pushes or pulls upon handle 16, thus pivoting console support
structure 200 forwards or backwards, respectively, while walking forwards or
backwards, respectively.

[0146] FIGs. 39 and 40 illustrate this embodiment in the resting or neutral position
in which console support structure 200 is generally upright or slightly leaning
rearward. Preferably, directional pulley 304A and directional pulleys 304A, 304B are
located and centered vertically above cable attachment 310 in the resting or neutral
position, which will result in moment arm 314 being in the lowest (unlifted) position
when the device 10 is in the resting or neutral position.
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[0147] FIG. 41 is a side view of the alternate embodiment shown in FIGs. 39 and
40 in the pushing position. In these views, handle 16 is rigidly attached to console
arms 212A, 212B. When user U pushes on handle 16, the entire console structure
200 comprised of handle 16, console arms 212A, 212B, console 212, and uprights
210 pivots forward about console pivot point 390. Main cable 302 is attached to
lower frame 34 via cable attachment 310, travels upwards to and around directional
pulley 304A, optionally around directional pulley 304B (see FIGs. 40-42) and
downwards to directly connect to cable attachment 313 located at an end of moment
arm 314. Thus, pushing the handle 16 causes the console structure 200 to pivot
forward and cable 302 to lift moment arm 314. This embodiment also allows for a
direct cable connection to moment arm 314 without the need for lifting pulley 308 or
secondary cable 326. A lifting pulley 308 and secondary cable 326 can be used if
desired to step down the effect of handle 16.

[0148] FIG. 42 is a side view of the alternate embodiment shown in FIGs. 39 and
40 in the pulling position. In these views, handle 16 is rigidly attached to console
arms 212A, 212B. When user U pulls on handle 16, the entire console structure 200
comprised of handle 16, console arms 212A, 212B, console 212, and uprights 210
pivots backward about console pivot point 390. Main cable 302 is attached to lower
frame 34 via cable attachment 310, travels upwards to and around directional pulley
304A, optionally around directional pulley 304B (see FIGs. 40-42) and downwards to
directly connect to cable attachment 313 located at an end of moment arm 314.
Thus, pulling the handle 16 causes the console structure 200 to pivot backward and
cable 302 to lift moment arm 314. This embodiment also allows for a direct cable
connection to moment arm 314 without the need for lifting pulley 308 or secondary
cable 326. A lifting pulley 308 and secondary cable 326 can be used if desired to

step down the effect of handle 16.

[0149] Treadmill 10 utilizes a known microprocessor (not shown) or other suitable
electronic controller to control and operate the various features of the invention. For

example, the speed of belt 20, can be controlled by the microprocessor or other
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suitable electronic controller. The speed is adjustable from controls on pushing and
pulling means 16 or console 212 making it possible to vary the speed of belt 20
during the exercise regimen. Further, the inclination of belt 20 also can be controlled
by the microprocessor or other suitable electronic controller. For example, the
inclination of the base 12, and thus the treadmill 10 can be illustrated by a simple
incline mechanism in which a lever leg 36 is rotated by an incline motor to raise and
lower base 12. Actuation of the incline motor causes the rotation of lever leg 36 in
the desired direction, thus raising or lowering base 21 and belt platform 34, thus
causing the decline or incline, respectively, of belt platform 34. The degree of
inclination chosen by user U is adjustable from controls on pushing and pulling
means 16 or console 212 making it possible to vary the inclination of belt 20 during

the exercise regimen.

[0150] Additionally connected to the microprocessor or other suitable electronic
controller are the various display and other elements of the pushing and pulling
means 16 and the console 212. For the sake of simplicity, the signals are transmitted
to and from the microprocessor or other suitable electronic controller to the pushing
and pulling means 16 and console 212, and are operatively connected to switches,
dials, etcetera on the pushing and pulling means 16 and console 212 and the specific
elements, such as belt motor, incline motor, and moment arm resistance mechanism
300. Again, the use of this type of microprocessor or other suitable electronic

controller is well known in the treadmill art.

[0151] The invention also can comprise additional optional features. For example,
the invention can comprise a safety mechanism to prevent user U from inadvertently
speeding up the movement of belt 20, and from speeding up the movement of belt 20
to a speed faster than what is inputted. In other words, treadmill 10 can further
comprise a means for preventing belt 20 from running out from under user U should
either user U move too fast relative to belt 20 or belt 20 move too fast relative to user
U. This also would help prevent the force of user's U foot plant from undesirably
increasing the speed of belt 20. Clutches attached to belt 20 or electronic motor
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controllers can be used, among other known mechanisms. For another example,
step offs optionally can be located on the sides and ends of the base 12 and can be
a substantial width to allow for a wider platform for user U to step onto or step off of
treadmill 10. Side rails and kill switches also can be used. Heart rate monitors can
be used, and the microprocessor, or other suitable electronic controllers, can be
configured to allow for heart rate monitoring and for the adjustment of belt 20 speed

and incline and the level of weight resistance to maintain a desired heart rate.

[0152] In stark contrast to known treadmills, the present invention accomplishes a
different exercise regimen than an aerobic walking or running workout. The use of a
resistance mechanism 300 for simulating the pushing and pulling of a load in
combination with a walking or running motion, and the ability to switch back and forth
between a pushing regimen and a pulling regimen during the same exercise session,
provides a more complex exercise regimen. It has been found that the combination
of walking or running in conjunction with the simulation of pushing or pulling a load
provides a useful aerobic and/or anaerobic work out and can strengthen various
muscles and muscle groups, specifically leg muscles and the gluteus maximus and

also possibly arm, chest, shoulder and back muscles.

[0153] Other alternatives and embodiments can comprise one or more of the
following features. The treadmill drive motor assembly and incline assembly can be
positioned at either end, or in the middle, of the base. The belt platform can incline
and decline in both directions, providing incline or decline resistance for both
conventional treadmill operation and for reverse treadmill operation. Additionally, the
invention can have more common features including the ability to incline and decline
at various or continuous degree settings and a belt that moves at various or
continuous speeds. Alternative resistance adjusting drives and motors can include

electromagnets, mechanical levers, and the like.

[0154] In normal operation, user U will step onto belt 20 and grasp pushing and

pulling means 16, positioning himself or herself generally centrally on belt 20 so as to
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face console 212. As belt 20 begins to move, user U will start a forward walking or
running motion in the direction of the front of treadmill 10, or a backward walking or
running motion in the direction of the rear of the treadmill 10, depending on the
regimen selected, pushing or pulling, respectively, with belt 20 moving accordingly,
such that user U will remain generally in the same position centrally on belt 20 as
treadmill 10 is operating. Alternatively, treadmill 10 may be set up to begin to move
automatically at a speed according to a value entered from pushing and pulling
means 16 or console 212. Alternatively, belt 20 can be in a manual mode, moving
only when the user U walks. The pace of the walking or running motion may be
increased or decreased depending upon the speed of belt 20. The speed of belt 20
can be controlled by the adjustment of the controls on pushing and pulling means 16
or console 212, along with the adjustment of the inclination of treadmill 10 and other
functions and features. Belt 20 also can comprise two belts, one for each foot, as an
alternative. The user U pushes on pushing and pulling means 16, which as
previously disclosed actuates resistance mechanism 300. User U can adjust the
amount or level of resistance, either prior to stepping on the machine or during the
exercise routine itself while user U is carrying out the pushing or pulling motion, and

can proceed to enjoying a pushing or pulling exercise regimen.

[0155] The resistance mechanism can be set by the user U to a specific amount,
such as for example 10 kilograms, comparable to known resistance mechanism such
as weight stacks. Thus, when user U pushes or pulls on the pushing and pulling
means 16, resistance mechanism 300 exerts a counterforce on user U of the set
weight, 10 kilograms in this example, or other measure of resistance. The
counterforce is static and approximately constant at the set resistance level
throughout the entire range of movement of the pushing and pulling means 16,
except in some embodiments at the very start of the range of motion when resistance
mechanism 300 is resting on a stop. That is, resistance mechanism 300 exerts a
counterforce on user U of the set resistance level, 10 kilograms in this example,

whether user U has pushed or pulled the pushing and pulling means 16 one
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centimeter or four centimeters, and this set resistance level is static and
approximately constant, at 10 kilograms in this example, unless resistance
mechanism 300 is reset to a different amount. Thus, the degree of resistance of
resistance mechanism 300 can be controlled by user U to simulate pushing or pulling
a weight such that the exercise regimen is similar to walking or running forwards (or
backwards) while pushing (or pulling) an object of a weight comparable to the setting
of resistance mechanism 300. The higher the setting of resistance mechanism 300,
the greater the force acting on pushing and pulling means 16, and the heavier the
simulated object being pushed (or pulled). The degree of resistance also is
adjustable in that user U can set the specific amount of resistance to any amount
within the parameters of resistance mechanism 300 structure prior to and during the

exercise regimen, depending on the embodiment of the invention.

[0156] In preferred embodiments, the resistance mechanism is a moment arm
resistance mechanism 300 comprising modified moment arm 314, adjustable weight
316, and drive mechanism 318, 324 for moving adjustable weight 316 relative to or
along moment arm 314. As adjustable weight 316 is adjusted along moment arm
314 relative to pivot point 252 of moment arm 314, the weight resistance of moment
arm 314 is increased or decreased, thus simulating the pushing (or pulling) of various
or varying load weights. Moment arm 314 is operatively connected to pushing and
pulling means 16 via main cable 302, thus transferring the weight resistance effect to
user U. Thus, when user U pushes on pushing and pulling means 16 so as to
activate moment arm 314, moment arm 314 creates an approximately constant and

static counterforce equivalent to the specific weight amount set by user U.

[0157] Thus, in a simple form the invention is an exercise machine for simulating a
pushing or pulling action comprising an endless movable surface looped around
rollers or pulleys to form an upper run and a lower run, the movable surface being
rotated when one of the rollers or pulleys is rotated, thereby creating an exercise
surface for walking or running, the improvement comprising (a) a constant,

adjustable, one directional resistance means that produces a load or force for
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simulating a pushing or pulling action and (b) one or more handle(s) that is/are
operatively attached to the resistance means that the user can grasp and push or pull
while walking or running forwards or backwards on the treadmill to simulate the
pushing or pulling action, wherein the moment arm weight resistance mechanism is
located preferably and generally between the two uprights of the console support
structure and is pivotally attached at a first end to a first of the uprights and is

pivotally acted upon at a second end proximal to the second of the uprights.

[0158] The endless movable surface also can be operable as a conventional
walking or running treadmill. The exercise machine also can comprise a grade or
elevation adjustment mechanism for adjusting the walking or running surface

between various incline, flat and decline positions.

[0159] The resistance means can be produced by any of the following means:
leverage, moment arm or cantilevered members coupled with one or more solid,
semi-solid or liquid filled mass(s); electric motors, electronic or eddy current brakes;
one or more metal or other solid mass weights; pneumatics or hydraulics; various
types of springs, friction members, flexible rods, tension devices, or the like; and any

combination thereof.

[0160] The console and/or pushing and pulling means can comprise controls for
manipulating the various functions of the machine by the user such as but not limited
to: the direction of travel of the walking/running surface, the speed of the
walking/running surface, the grade or elevation of the walking/running surface, the
amount of force of the resistance system applied to the pushing and pulling means,
and informational data useful to the user. The machine function controls and
informational data also may be contained on one or more stationary housing(s) on

any part of the fixed frame.

[0161] The exercise machine of the present invention can simulate a pushing
action by the following illustrative method:
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[0162] A user steps onto a moveable endless surface looped around rollers on
either end as with known treadmills and grasps the pushing and pulling means that
is/are operatively connected to a resistance means that produces a constant,
adjustable, one directional resistance against the pushing and pulling means;

[0163] The user manipulates the controls of the machine such that the endless
moveable surface moves in the direction opposite to that the user is facing causing

the user to walk or run in a forwards direction;

[0164] While walking or running forwards, the user pushes on the pushing and
pulling means, which in turn actuates the resistance means, which imparts a
constant, adjustable one directional resistance on the pushing and pulling means in a
direction towards the user, that is, in a direction opposite the force of the resistance

on the pushing and pulling means;

[0165] While continuing to walk or run forwards, the user then either can hold the
pushing and pulling means, and thus the console, in a fixed position anywhere in the
moveable range of motion of the pushing and pulling means to simulate a pushing
action or can push on and release the force against the pushing and pulling means to

produce a pushing action for the duration of the exercise period; and

[0166] Throughout the duration of the exercise period, the user can manipulate all
functions and informational data of the machine via controls contained on the
pushing and pulling means and or mounted on a stationary portion of the frame of the

machine.

[0167] The exercise machine of the present invention can simulate a pulling action
by the following illustrative method:

[0168] A user steps onto a moveable endless surface looped around rollers on

either end as with known treadmills and grasps pushing and pulling means that is/are
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operatively connected to a resistance means that produces a constant, adjustable,

one directional resistance against the pushing and pulling means;

[0169] The user manipulates the controls of the machine such that the endless
moveable surface moves in the direction the same as that the user is facing causing

the user to walk or run in a backwards direction;

[0170] While walking or running backwards, the user pulls on the pushing and
pulling means, which in turn actuates the resistance means, which imparts a
constant, adjustable one directional resistance on the pushing and pulling means in a
direction away from the user, that is, in a direction the same as the force of the

resistance on the pushing and pulling means;

[0171] While continuing to walk or run backwards, the user then either can hold
the pushing and pulling means, and thus the console, in a fixed position anywhere in
the moveable range of motion of the pushing and pulling means to simulate a pulling
action or can pull on and release the force against the pushing and pulling means to
produce a pulling action for the duration of the exercise period; and

[0172] Throughout the duration of the exercise period, the user can manipulate all
functions and informational data of the machine via controls contained on the
pushing and pulling means and or mounted on a stationary portion of the frame of the

machine.

[0173] While the invention has been described in connection with certain preferred
embodiments, it is not intended to limit the spirit or scope of the invention to the
particular forms set forth, but is intended to cover such alternatives, modifications,
and equivalents as may be included within the true spirit and scope of the invention
as defined by the appended claims.
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CLAIMS
What is Claimed is:
1. An exercise treadmill of the type having a movable surface for walking or

running while exercising, comprising:

a) a resistance mechanism for providing a resistance for simulating the
pushing or pulling of a load, wherein the resistance can be adjusted and
set to a specific resistance setting; and

b) a movable pushing and pulling means operatively attached to the
resistance mechanism,

wherein the movable surface moves in a direction simulating walking or
running forwards and backwards, and

wherein the resistance mechanism exerts an approximately constant and
static counterforce to the pushing and pulling means generally only in
the same direction as the movable surface is moving and opposite a
direction of the pushing and pulling means,

whereby operation of the treadmill simulates the pushing or pulling of a load by
a combination of the gripping and pushing or pulling the pushing and
pulling means, respectively to actuate the resistance mechanism to
simulate the load and the walking or running forward or backward to
provide the pushing or pulling action, respectively.

2. The exercise treadmill as claimed in claim 1, wherein the counterforce is static
and approximately constant at a set resistance level throughout an entire

range of movement of the movable pushing and pulling means.

3. The exercise treadmill as claimed in claim 1, wherein the resistance
mechanism can be set to a chosen resistance level that is adjustable for

providing resistance only against the pushing or pulling direction.
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The exercise treadmill as claimed in claim 1, further comprising an inclination
mechanism to permit inclination of the exercise surface to simulate an incline

or decline.

The exercise treadmill as claimed in claim1, further comprising a console
support structure, wherein the pushing and pulling means is operatively

connected to the resistance mechanism via a support console structure.

The exercise treadmill as claimed in claim 5, wherein the support console
structure rests in a neutral position unless and until acted upon by the gripping

and pushing or pulling of the pushing and pulling means.

The exercise treadmill as claimed in claim 6, wherein the resistance

mechanism is unactuated when the support console is in the neutral position.

The exercise treadmill as claimed in claim 5, further comprising a locking
means, wherein the console support structure can be locked in a neutral

position by the locking means.

The exercise treadmill as claimed in claim1, further comprising a console
support structure, wherein the pushing and pulling means is operatively

connected to the resistance mechanism via a cable.

The exercise treadmill as claimed in claim 1, wherein the pushing and pulling
means comprises a handle rigidly attached to a movable support console
structure and wherein movement of the support console structure actuates the

resistance mechanism.

The exercise treadmill as claimed in claim 1, wherein the pushing and pulling
means comprises a handle movably attached to an unmovable support
structure and wherein movement of the handle actuates the resistance

mechanism.
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The exercise treadmill as claimed in claim 1, wherein the pushing and pulling
means is movable both in a forward and in a backward direction relative to the

direction of motion of the endless belt.

The exercise treadmill as claimed in claim 1, wherein the resistance

mechanism is @ moment arm weight resistance means comprising:

a) a cantilevered moment arm pivotally attached to an upright at a pivot
point;

b) an adjustable weight attached to the moment arm; and

c) a weight adjusting drive for adjusting the adjustable weight along the

moment arm,

wherein movement of the adjustable weight along the moment arm creates a

moment about the pivot point.

The exercise treadmill as claimed in claim 1, wherein the pushing and pulling
means is movable between a first at rest position and a second fully extended
position and can be maintained at any position between the first at rest
position and the second fully extended position.

The exercise treadmill as claimed in claim 13, wherein at least a portion of the

moment arm weight resistance means is pivotable about the pivot point.

The exercise treadmill as claimed in claim 5, wherein the console structure is

slidable.

The exercise treadmill as claimed in claim 5, wherein the console structure is

pivotable.
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An exercise method simulating the pushing or pulling of a load, comprising the

steps of:

a) stepping onto a movable surface for walking or running while
exercising;

b) grasping a movable pushing and pulling means operatively connected
to a resistance mechanism and adjusting the resistance mechanism to
a chosen resistance level;

c) pushing or pulling the movable pushing and pulling means, wherein
pushing on the pushing and pulling means actuates the resistance
mechanism so as to provide resistance generally only opposite a
pushing direction for simulating the pushing of a load and pulling on the
pushing and pulling means actuates the resistance mechanism so as to
provide resistance generally only opposite a pulling direction for
simulating the pulling of a load; and

d) walking or running in a forward motion on the movable surface while
pushing on the pushing and pulling means or walking or running in a
rearward motion on the movable surface while pulling on the pushing
and pulling means,

wherein the resistance mechanism applies an approximately constant and
static counterforce to the pushing and pulling means generally only in
the same direction as the movable surface moves and opposite the
pushing or pulling direction,

whereby the walking or running in a forward or rearward motion causes the
actuation of the resistance mechanism, thus simulating the pushing or
pulling, respectively, of a load by a combination of the actuation of the
resistance mechanism to simulate the load and walking or running
forwards or rearwards to provide the pushing or pulling, respectively,

action.
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The method as claimed in claim 18, wherein when the user pushes or pulls on
the movable handle, the resistance mechanism exerts the counterforce on the
user of a set resistance level and wherein the counterforce is static and

constant at the set resistance level throughout an entire range of movement of

the movable pushing and pulling means.

An exercise treadmill of the type having an endless moveable surface looped
around rollers or pulleys to form an upper run and a lower run, the movable
surface being rotated when one of the rollers or pulleys is rotated, and an
exercise surface for walking or running while exercising, comprising:

a) a resistance mechanism for providing a resistance for simulating the
pushing of a load, wherein the resistance can be adjusted and set to a
specific resistance setting; and

b) a movable pushing handle operatively attached to the resistance
mechanism,

wherein the endless movable surface moves in a direction simulating walking
or running forward, and

wherein the resistance mechanism exerts an approximately constant and
static counterforce to the pushing handle generally only in the same
direction as the endless movable surface moves and opposite a
pushing direction,

whereby operation of the treadmill simulates the pushing of a load by a
combination of the gripping and pushing the pushing handle to actuate
the resistance mechanism to simulate the load and the walking or

running forward to provide the pushing action.

The exercise treadmill as claimed in claim 20, wherein the counterforce is
static and approximately constant at a set resistance level throughout an entire
range of movement of the movable pushing handle.
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The exercise treadmill as claimed in claim 20, wherein the resistance
mechanism can be set to a chosen resistance level that is adjustable for

providing resistance only against the pushing direction.

The exercise treadmill as claimed in claim 20, further comprising an inclination
mechanism to permit inclination of the exercise surface to simulate an incline

or decline.

The exercise treadmill as claimed in claim 20, further comprising a console
support structure, wherein the movable pushing handle is operatively

connected to the resistance mechanism via a frame.

The exercise treadmill as claimed in claim 20, wherein the resistance

mechanism is @ moment arm weight resistance means comprising:

a) a cantilevered moment arm pivotally attached to an upright at a pivot
point;

b) an adjustable weight attached to the moment arm; and

c) a weight adjusting drive for adjusting the adjustable weight along the
moment arm,

wherein movement of the adjustable weight along the moment arm creates a

moment about the pivot point.

The exercise treadmill as claimed claim 20, wherein the actuating means is
movable between a first at rest position and a second fully extended position
and can be maintained at any position between the first at rest position and

the second fully extended position.

The exercise treadmill as claimed in claim 25, wherein at least a portion of the

moment arm weight resistance means is pivotable about the pivot point.
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An exercise treadmill comprising:

a) an endless movable surface for walking or running, wherein the endless
movable surface is movable in a direction simulating walking or running
forward.

b) a resistance mechanism for simulating the pushing of a load, wherein
the resistance mechanism provides resistance only generally opposite
a pushing direction; and

c) a movable pushing handle operatively attached to the resistance
mechanism,

wherein the endless movable surface moves in a direction simulating walking
or running forwards, and

wherein the resistance mechanism applies an approximately constant and
static counterforce to the pushing handle generally only in the same
direction as the endless movable surface moves and opposite the
pushing direction and approximately at a set resistance level throughout
an entire range of movement of the pushing handle,

whereby operation of the treadmill simulates the pushing of load by a
combination of the actuation of the resistance mechanism to simulate
the load and the walking or running forwards to provide the pushing

action.

The exercise treadmill as claimed in claim 28, wherein the resistance
mechanism can be set to a chosen resistance level that is adjustable for

providing the resistance.

The exercise treadmill as claimed in claim 29, further comprising an inclination
mechanism to permit the inclination of the exercise surface to simulate an

incline or decline.
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An exercise method simulating the pushing of a load, comprising the steps of:

a) stepping onto an endless looped belt that is looped around rollers or
pulleys to form an upper run and a lower run so as to form a movable
surface with the upper run comprising an exercise surface;

b) grasping a movable pushing handle operatively connected to a
resistance mechanism and adjusting the resistance mechanismto a
chosen resistance level;

c) pushing the movable pushing handle, wherein pushing on the pushing
handle actuates the resistance mechanism so as to provide resistance
generally only opposite a pushing direction for simulating the pushing of
a load; and

d) walking or running in a forward motion on the upper run while pushing
on the pushing handle,

wherein the resistance mechanism applies an approximately constant and
static counterforce to the pushing handle generally only in the same
direction as the endless movable surface moves and opposite the
pushing direction,

whereby the walking or running in a forward motion causes the actuation of
the resistance mechanism, thus simulating the pushing of a load by a
combination of the actuation of the resistance mechanism to simulate

the load and walking or running forwards to provide the pushing action.

The method as claimed in claim 31, wherein when the user pushes on the
movable handle, the resistance mechanism exerts the counterforce on the
user of a set resistance level and wherein the counterforce is static and
constant at the set resistance level throughout an entire range of movement of

the movable pushing handle.
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An exercise method simulating the pushing of a load, comprising the steps of:

a) stepping onto a movable endless surface looped around rollers;

b) grasping a movable pushing handle that is operatively connected to a
resistance mechanism that produces a constant, adjustable, one
directional resistance against the pushing handle;

C) walking or running on the movable endless surface in a direction such
that the user is walking or running in a forward direction;

d) while walking or running forward, pushing on the movable pushing
handle, which in turn actuates the resistance mechanism, which imparts
the constant, adjustable one directional resistance on the pushing
handle in a direction towards the user; and

e) while continuing to walk or run forwards, holding the movable pushing
handle in a fixed position anywhere in a movable range of motion of the
movable pushing handle to simulate a pushing action,

wherein when the user pushes on the movable pushing handle, the resistance
mechanism exerts the counterforce on the user of a set resistance
level, and

wherein the counterforce is static and constant at the set resistance level
throughout an entire range of movement of the movable pushing

handle.

The method as claimed in claim 33, wherein when the user pushes on the
pushing handle, the resistance mechanism exerts the counterforce on the user
of the set resistance level and wherein the counterforce is static and constant
at the set resistance level throughout an entire range of movement of the
pushing handle.

The method as claimed in claim 34, wherein the resistance mechanism
produces a constant, adjustable, one directional resistance against the

pushing handle.
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The method as claimed in claim 35, wherein the resistance mechanism is a

moment arm weight resistance means comprising:

a) a cantilevered moment arm pivotally attached to an upright at a pivot
point;

b) an adjustable weight attached to the moment arm; and

c) a weight adjusting drive for adjusting the adjustable weight along the
moment arm,

wherein movement of the adjustable weight along the moment arm creates a
moment about the pivot point, and

further comprising the step of adjusting the weight along the moment arm to

create a desired moment about the pivot point.

The method as claimed in claim 36, wherein the actuating means is movable
between a first at rest position and a second fully extended position and
further comprising the step of maintaining the actuating means at any selected
position between the first at rest position and the second fully extended

position so as to produce a desired weight resistance.
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