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Description
BACKGROUND OF THE INVENTION
1. Technical Field.

[0001] This invention relates to the general technical
field of exercise, physical fitness and physical therapy
equipment and machines and to the more specific novel
technical field of a mechanically, electrically and elec-
tronically operated reverse treadmill machine designed
to simulate a dragging or pulling motion when operated
by the user.

2. Prior Art.

[0002] Exercise, physical fitness and physical therapy
equipment and machines are available in various config-
urations 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.

[0003] Exercisetreadmills are wellknown and are used
forvarious purposes, including for walking or running aer-
obic-type exercises, and diagnostic and therapeutic pur-
poses. Forthe known and common purposes, the person
on the exercise treadmill normally can perform an exer-
cise routine at a relatively steady and continuous level
of physical activity or at a variable level of physical exer-
cise including varying both the speed and incline of the
treadmill during a single session.

[0004] 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.

[0005] The 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 a deck or support
surface beneath the belt, such as a plastic 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 construc-
tion of the deck surface) to reduce the friction between
the deck surface and the belt.

[0006] Many currentexercise treadmills, especially the
middle to upper level of exercise treadmills, also have
the ability to provide a variable incline to the treadmill.
Theincline Is accomplished in one of two manners - either
the entire apparatus is inclined or just the walking and
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running surface is inclined. Further, the inclination can
be accomplished by either manual or power driven incli-
nation systems, and can be accomplished either at the
command of the user or as part of a computerized exer-
cise 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.

[0007] To the best of this inventor’s knowledge, 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, to the best of this inventor’s
knowledge, the inclination mechanisms in known exer-
cise 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, to the best of the inventor's knowl-
edge, the hand rails and hand controls in known exercise
treadmills are structured to complement simulated for-
ward motion.

[0008] Document US 5 871 421A discloses a motor-
less arm powered treadmill for exercising the upper and
lower part of a user’s body.

[0009] FromUS 2003/096675 A1 a speed control rock-
er arm for usage with an electric treadmill is known.
[0010] Document US 2005/124471 A1 describes a
treadmill-based exercise machine forthe whole body with
different interacting exercise modules for the upper and
lower part of the body. The problem of the current inven-
tion is to improve the treadmill.

[0011] However, the inventor is unaware of any spe-
cific exercise treadmill that is structured to allow the user
to comfortably simulate a dragging or pulling motion; that
is, a backwards walking motion either on a level plane or
uphill. Additionally, the inventor is unaware of any specific
exercise treadmill that has an adjustable weight resist-
ance against dragging or pulling so as to simulate drag-
ging or pulling of a load. A simulated dragging or pulling
motion can be useful for exercising and developing dif-
ferent groupings of muscles and for providing an aerobic
workout. Thus it can be seen that an exercise treadmill
simulating a dragging or 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

[0012] The present invention is an exercise treadmill
for simulating the dragging or pulling of an object on a
level surface, up an incline or down a decline as defined
in claim 1. The treadmill has a lower base housing the
internal mechanical components, a pivot arm on which
a hand controller is mounted, and a weight resistance
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means located within the lower base. The weight resist-
ance means is operatively connected to the pivot arm via
acable. Inoperation, when a user steps onto the treadmill
and grips the hand controller and starts belt moving, the
user begins to walk or run in a simulated backwards di-
rection relative to the hand controller, causing the user
to pull on the hand controller. This pulling transfers to the
pivot arm, as the hand controller is attached to the pivot
arm, thus pulling on the cable, which in turn pulls on the
weightresistance means. 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
hand controller.

[0013] The degree of weight resistance of the weight
resistance means can be controlled by the user to sim-
ulate dragging or pulling a weight such that the exercise
regimen is similar to walking or running backwards while
dragging or pulling an object of a weight comparable to
the setting of the weight resistance means. The higher
the setting of the weight resistance means, the heavier
the simulated object being pulled. In preferred embodi-
ments, the weightresistance means can be an adjustable
spring or hydraulic or pneumatic cylinder, a spring with
a known spring constant or a hydraulic or pneumatic cyl-
inder with a known resistance, a flexible rod with a known
elastic modulus, or a frictional coupling with known co-
efficients of friction.

[0014] Generally speaking, the internal mechanic com-
ponents 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 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 forthe exercise
regimen. An incline motor cooperates with the platform,
the deck, the rollers or pulleys or rear legs to incline the
belt to simulate a hill.

[0015] These objects, and other objects, 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 embodi-
ments is read in conjunction with the appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a perspective view of the invention.

FIG. 2 is a side view of the in invention operating in
a flat position.

FIG. 3 is a side view of the invention operating in an
inclined position.

FIG. 4 is a side sectional view of the invention show-
ing the internal mechanical components.

FIG. 4A s aside schematic of a tension spring-based
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weight resistance means suitable for the invention.
FIG. 4B is a side schematic of a compression spring-
based weight resistance means suitable for the in-
vention.

FIG. 4C is a side schematic of a first hydraulic or
pneumatic cylinder-based weight resistance means
suitable for the present invention.

FIG. 4D is a side schematic of a second hydraulic or
pneumatic cylinder-based weight resistance means
suitable for the present invention.

FIG. 4E is a top schematic of a flexible rod-based
weight resistance means suitable for the present in-
vention.

FIG. 4F is a top schematic of a frictional coupling-
based weight resistance means suitable for the
present invention.

FIG. 5 is a top view of the base of the invention.
FIG. 6 is a top view of a representative hand control
for the invention.

FIG. 7 is a side view of the representative hand con-
trol for the invention shown in FIG. 6.

FIG. 8 is a side view of the invention with an optional
rear safety arm.

FIG. 9 is a side view of the invention with an optional
rear step-off platform.

FIG. 10 is a side sectional view of the invention with
an optional rear step-off platform showing an alter-
nate configuration of the internal mechanical com-
ponents.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Referring now to the appended figures, the in-
vention will be described in connection with representa-
tive preferred embodiments. FIG. 1 is a perspective view
of the invention illustrating the relationship between the
various major components of the device. FIG. 2 is a side
view of the invention showing a user operating the inven-
tion in a flat or level dragging or pulling simulation. FIG.
3 is a side view of the invention showing a user operating
the invention in an inclined dragging or pulling simulation.
FIG. 4 is a side sectional view of the invention showing
a schematic of the internal mechanical components of
the invention.

[0018] FIGs. 4A through 4F show several illustrative
weight resistance means suitable for use with the inven-
tion. FIG. 4Ais a side schematic of a spring-based weight
resistance means suitable for the invention, such as a
spring with a known spring constant in tension. FIG. 4B
is a side schematic of a compression spring-based
weight resistance means suitable for the invention, such
as a spring with a known spring constantin compression.
FIG. 4C is a side schematic of a first hydraulic cylinder-
based weight resistance means suitable for the present
invention, such as a hydraulic cylinder with known or ad-
justable resistance, in which the resistance is created by
pulling the piston rod out of the hydraulic cylinder. FIG.
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4D is a side schematic of a second hydraulic cylinder-
based weight resistance means suitable for the present
invention, such as a hydraulic cylinder with known or ad-
justable resistance, in which the resistance is created by
pushing the piston rod into the hydraulic cylinder. FIG.
4E is a top schematic of a flexible rod-based weight re-
sistance means suitable for the present invention, such
as a rod with a known elastic modulus. FIG. 4F is a top
schematic of a frictional coupling-based weight resist-
ance means suitable for the present invention, such as
a combination of elements having known coefficients of
friction.

[0019] FIG. 5is a top view of the base of the invention
illustrating the relative positioning of various components
of the invention. FIG. 6 is a top view of a representative
hand control for the invention showing various features
that can be included on the hand control. FIG. 7 is a side
view of the representative hand control for the invention
shown in FIG. 6. FIG. 8 is a side view of the invention
with an optional rear safety arm to help prevent the user
from inadvertently stepping off the rear of the invention.
FIG. 9 is a side view of the invention with an optional rear
step-off platform on which the user can step if exiting the
invention from the rear. FIG. 10 is a side sectional view
of the invention with an optional rear step-off platform
showing an alternate configuration of the internal me-
chanical components illustrating the relationship be-
tween the various major components of the device.
[0020] FIG. 1 is a perspective view of the invention
illustrating the relationship between the various major
components of the device. Treadmill 10 has a lower base
12 housing the internal mechanical components of tread-
mill 10. Projecting upwardly from base 12 is pivotarm 14
on which hand controller 16 is mounted. Pivot arm 14
can comprise one, two, more pivot arm sections. As il-
lustrated in FIG. 1, pivot arm 14 comprises two pivot arm
sections, upper pivot arm 14A and lower pivot arm 14B,
such that pivot arm 14 is self-aligning for users U of dif-
ferent heights and body builds. Additionally, the use of a
two-part pivot arm 14, or a multi-part pivot arm 14, pro-
vides for a more biometrically acceptable pulling motion
and to position pivot arm 14 as far away from user U
(shown in FIGs. 2, 3, 8 and 9) as possible to avoid inci-
dental and unwanted contact with pivot arm 14. Further,
the use of a two-part pivot arm 14, or a multi-part pivot
arm 14, can be more comfortable to user U. First mount-
ing means 28 pivotally attaches upper pivot arm 14A to
lower pivot arm 14B.

[0021] Hand controller 16 is mounted on the end of
upper pivot arm,14A distal from lower pivot arm 14B,
which also is proximal to user U when user U is in the
correct position for operating the treadmill 10. Second
mounting means 30 attaches hand controller 16 to upper
pivot arm 14A and can be a static or motionless connec-
tion, with hand controller 16 rigidly connected to upper
pivot arm 14A, or a dynamic or moving connection, with
hand controller 16 movably connected to upper pivot arm
14A, such as in a two-dimensional pivoting or three-di-

10

15

20

25

30

35

40

45

50

55

mensional joystick configuration. The combination of piv-
ot arm 14 and hand controller 16 provides user U with a
means of support either during the entire exercise period
or for an initial period until user U has assimilated himself
or herself to the speed of the treadmill. The combination
of first mounting means 28 and second mounting means
30 allows desired motion of pivot arm 14 and hand con-
troller 16 relative to user U.

[0022] Alternatively, there can be two pivot arms 14,
one for each hand of user U. If two pivot arms 14 are
used, the controls on hand controller 16 can be on one
or the other of pivot arms 14, or split between the two
pivot arms 14. Further, the use of two independent pivot
arms 14 can simulate the arm-swinging motion that nor-
mally occurs during walking or running, which may be
advantageous to user U.

[0023] Hand controller 16 can include electronic con-
trols and information displays that typically are provided
on exercise treadmills for purposes such as adjusting the
speed and incline of treadmill 10, the time user U has
been operating treadmill 10 and/or the time left in a set
exercise regimen, user’'s U heart rate, the simulated load
being dragged or pulled, on and off buttons, and an emer-
gency off button, and other functions, as will be discussed
later in connection with FIGs. 6 and 7. Various step off
platforms, such as side step offs 22, front step offs 24
and rear step-offs 26, can be included in various config-
urations both to allow user U easy access to the treadmill
10 and to provide safety platforms for user U to step off
treadmill 10 onto a non-moving platform, as will be dis-
cussed later in connection with FIG. 5. Attached to lower
pivot arm 14B and extending between lower pivot arm
14B and a weight resistance means 46 shown in more
detail in FIG. 4 is weight resistance cable 18.

[0024] In normal operation, user U will step onto belt
20 and grasp hand controller 16, positioning himself or
herself generally centrally on belt 20 so as to face the
hand controller 16. As belt 20 begins to move, as will be
discussed later, user U will start a rearward walking or
running motion towards the rear of treadmill 10, with belt
20 moving accordingly, such that user U will remain gen-
erally 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 hand controller 16. The pace of the
walking or running motion may be increased or de-
creased depending upon the speed of belt 20. The speed
of belt 20 can be controlled by the adjustment of the con-
trols on hand controller 16, along with the adjustment of
the inclination of treadmill 10 and other functions and
features, as will be discussed later in connection with
FIGs. 6 and 7. Belt 20 also can comprise two belts, one
for each foot, as an alternative.

[0025] FIG. 2 is a side view of the invention showing
user U operating the treadmill 10 in a flat or level dragging
or pulling simulation. In this position, user U is simulating
a level surface dragging or pulling motion and is walking
or running backwards and pulling on hand controller 16,
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and thus pulling against weight resistance means 46.
FIG. 3 is a side view of the invention showing user U
operating the treadmill 10 in an inclined dragging or pull-
ing simulation. In this position, user U is simulating an
inclined uphill dragging or pulling motion and is walking
or running backwards and uphill and pulling on hand con-
troller 16, thus simultaneously pulling against weight re-
sistance means 46 and moving uphill. As will be dis-
cussed later in connection with FIG. 4, hand controller
16 and pivot arm 14 via first mounting means 28 and
second mounting means 30 allow the appropriate motion
of pivot arm 14 hand controller 16 relative to user U for
self-alignment and for proper and comfortable operation
of treadmill 10.

[0026] The use of one or more pivot points such as first
mounting means 28 and second mounting means 30 al-
lows the various sections of pivot arm 14 to pivot relative
to each other and to user U, resulting in a self-aligning
feature. Further, as pivot arm 14 is pivotally attached to
base 12, there is another degree of movement for event
greater alignment of pivot arm 14 relative to user U. For
example, as user U grasps hand controller 18, user U
can move hand controller 18 upwards and downwards,
and towards or away from user U, so as to place hand
controller 18 in a position most comfortable to user U.
Further, as the pivot points are freely pivotable, hand
controller 18 in effect self-aligns to an appropriate posi-
tion relative to user U simply upon being grasped by user
U. The addition of additional pivot points, such as by mak-
ing pivot arm 14 multi-sectional, can enhance this self-
aligning feature.

[0027] AscanbeseeninFIG. 3, base 12 can comprise
a separate support platform 32 and belt platform 34. In
such a configuration, the main support for treadmill 10
along with belt motor 40 (shown in FIG. 4), incline motor
42 (shown in FIG. 4) and weight resistance means 46
(shown in FIG. 4) preferably are located in support plat-
form 32, whereas belt 20 and belt movement means (dis-
closed in connection with and shown in FIG. 4) preferably
are located in belt platform 34. Alternatively, each of the
above disclosed elements can be located as desired in
either support platform 32 or belt platform 34 by the en-
gineer of ordinary skill in the art. In such a configuration,
the inclination of belt 20 is accomplished by incline motor
42 raising belt platform 34 relative to support platform
32, in a manner well known in the art.

[0028] Alternatively, base 12 can comprise a single
platform. In such a configuration, all of the above dis-
closed elements, namely the main support for treadmill
10, belt motor 40 (shown in FIG. 4), incline motor 42
(shown in FIG. 4) and weight resistance means 46
(shown in FIG. 4), are located in base 12. In such a con-
figuration, the inclination of belt 20 is accomplished by
incline motor 42 raising the rear end of base 12 relative
to the front end of base 12, in a manner well known in
the art.

[0029] FIG. 4 is a side sectional view of the invention
showing a schematic of the internal mechanical compo-
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nents of the treadmill 10. Generally speaking, because
the internal mechanic components of the treadmill 10 are
similar to (or can be similar to or the same as) the internal
mechanical components of known treadmills, the internal
mechanical components will be discussed in general
terms. Treadmill 10 comprises an endless belt 20 looped
about rollers or pulleys 36. Rollers or pulleys 36 are ro-
tatably secured within base 12 such that belt 20 can con-
tinuously travel about rollers or pulleys 36. Located be-
tween rollers or pulleys 36 and within the endless loop
of belt 20 is deck 38 for supporting the top run 20A of
belt 20. Specifically, as when user U steps on belt 20,
belt 20 is pressed against deck 38 to support user U. Belt
motor 40 cooperates with belt 20 and/or rollers or pulleys
36 to move belt 20. Incline motor 42 cooperates with belt
platform 34, deck 38, rollers or pulleys 36 or rear legs 44
to incline belt 20. Weight resistance means 46 cooper-
ates with pivot arm 14 via cable 18. Cable 18 can be of
any structure, such as a rope, a chain, a belt, monofila-
ments, braided wires, and other suitable equivalents, that
allow a transfer of force between pivot arm 14 and weight
resistance means 46, and is not limited to a standard
cable.

[0030] A representative drive assembly for belt 20 is
schematically illustrated in FIG. 4. Front roller or pulley
36A is rotatably mounted within base 12, such as on axle
48. Rear roller or pulley 36B is rotatably mounted within
base 12, such as on axle 50. Axles 48, 50 typically are
secured to a frame portion of base. Front roller or pulley
36A and rear roller or pulley 36B are positioned substan-
tially parallel to each other. Belt 20 is looped around roll-
ers or pulleys 36 so as to allow belt 20 to move continu-
ously about rollers or pulleys 36, thus forming upper run
20A and lower run 20B. User U steps on belt 20 during
normal operation of treadmill 10, causing belt 20 to bend
under the weight of user U. Belt 20 is supported for a
portion of its length, and for a substantial portion of upper
run 20A, between rollers or pulleys 36 by deck 38. To
reduce friction between the underside of upper run 20A
and the top surface of deck 38, a low friction material can
be applied to the top surface of deck 38 or the underside
of belt 20, or both. Alternatively, deck 38 can be con-
structed of a low friction material. Deck 38 preferably is
rigidly secured within base 12 or belt platform 34. This
configuration is known in the treadmill art.

[0031] Intheillustrative example shownin FIG. 4, rear
roller or pulley 36B is rotated by belt motor 40, such as
by fan belt 54 or by a direct drive (not shown), during
normal operation of treadmill 10. Belt motor 40 is mount-
ed within base 12. Rear roller or pulley 36A is rotated by
beltmotor40. As discussed in more detail later, the speed
at which rear roller or pulley 36A is rotated can be con-
trolled by a microprocessor (not shown) through belt mo-
tor 40. The speed is adjustable from controls on hand
controller 16. With this arrangement, it is therefore pos-
sible to vary the speed of belt 20 during the exercise
regimen. This configuration is known in the treadmill art.
[0032] In the illustrative example shown in FIG. 4, an



9 EP 1 954 358 B1 10

inclination mechanism is provided to permit inclination of
deck 38. Specifically, FIG. 4 illustrates three different and
separate inclination mechanisms. Preferably, only one
inclination mechanism is used, but three are shown as
alternatives to each other. If desired, two or more incli-
nation mechanisms can be used in the same machine,
with each being used independently from or in conjunc-
tion with each other. The three different lift mechanisms
are a leg lift, comprising incline motor 42 and rear legs
44, and two different belt platform 34 lifts, comprising lift
motor 42 and a means for lifting belt platform 34. Each
of these three lift mechanisms are known in the treadmill
art.

[0033] In the leg lift, incline motor 42 is connected to
rear legs 44. Actuation of incline motor 42 causes the
lifting of the entire base 12 relative to rear legs 44. This
causes treadmill 10 to pivot upwards about front legs 52,
thus raising the rear of treadmill 10 relative to front legs
52, causing an incline in the entire base 12. In the first
belt platform 34 lift, belt motor 40 is supported within belt
platform 34. Incline motor 42 is connected to belt platform
34, such as by supports 56. Actuation of incline motor 42
causes the lifting of belt platform 34, including belt motor
40 and the accompanying drive mechanics. Inthe second
belt platform 34 lift, belt motor 40 is not supported within
belt platform 34, but is supported within support platform
32. Incline motor 42 is connected to belt platform 34 or
axle 48, such as by supports 58. Actuation of incline mo-
tor 42 causes the lifting of belt platform 34, with belt motor
40 and the accompanying drive mechanics remaining
below in support platform 32. The degree of inclination
chosen by user U is adjustable from controls on hand
controller 16. With this arrangement, it is therefore pos-
sible to vary the inclination of belt 20 during the exercise
regimen. This configuration is known in the treadmill art.
[0034] FIG. 4 alsoschematicallyillustrates an example
weight resistance means 46 for the treadmill 10. Weight
resistance means 46 is operatively connected to pivot
arm 14 via cable 18. Cable 18 can be directed around
one or more pulleys 60 to prevent cable 18 from becom-
ing entangled in the internal mechanical components of
treadmill 10. Specifically, cable 18 is attached to lower
pivot arm 14B, travels around pulley or pulleys 60 if nec-
essary, and attaches to weight resistance means 46. In
operation, when user U grips hand controller 16 and
starts belt 20 moving, user U begins to walk or run in a
simulated backwards direction relative to hand controller
16, causing user U to pull on hand controller 16. This
pulling transfers to pivot arm 14, as hand controller 16 is
attached to pivot arm 14, thus pulling on cable 18, which
in turn pulls on weight resistance means 46.

[0035] The degree of weight resistance can be control-
led by user U. In the lowest setting, it can be possible for
user U to pull pivot arm 14 all the way to a stop (not
shown) preventing pivot arm from moving any farther. At
such a setting, user U would be simulating dragging or
pulling little or no weight and the exercise regimen would
be similar to walking or running backwards, and pivot
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arm 14 would provide user U with stability. In other set-
tings, weight resistance means 46 can be set high
enough to prevent user U from pulling pivot arm 14 all
the way to the stop (not shown). At such settings, user
U would be simulating dragging or pulling a weight and
the exercise regimen would be similar to walking or run-
ning backwards while dragging or pulling an object of a
weight comparable to the setting of the weight resistance
means 46. The higher the setting of the weight resistance
means 46, the heavier the simulated object being pulled.
The degree of weight resistance chosen by user U is
adjustable from controls on hand controller 16. With this
arrangement, it is therefore possible to vary the weight
resistance being dragged or pulled during the exercise
regimen.

[0036] In preferred embodiments, weight resistance
means 46 can be an adjustable spring or hydraulic cyl-
inder, a spring with aknown spring constant or a hydraulic
or pneumatic cylinder with a known resistance, a flexible
rod with a known elastic modulus, or a frictional coupling
with known coefficients of friction. Each of these ele-
ments is known in the art. As discussed later, the weight
resistance means 46 can be of many different forms,
known or future developed, preferably so long as weight
resistance simulating dragging or pulling is provided.
[0037] FIGs.4A and 4B illustrate adjustable springs or
springs with known spring constants. FIG. 4A illustrates
the use of spring 70 in tension. Although adjustment
mechanism 72 is shown, a spring of known spring con-
stant can be used without adjustment mechanism 72.
First end 70A of spring 70 is attached to base 12 and
second end 70B of spring 70 is attached to cable 18. In
tension, pulling on cable 18 in the direction of arrow P
would stretch spring 70, placing it in tension. A spring of
known spring constant can be used to provide a basis
for determining the simulated resistance weight being
dragged or pulled by user U. The use of adjustment
mechanism 72 inserted at strategic positions between
coils of spring 70 also can be used to adjust the simulated
resistance weight.

[0038] FIG. 4B illustrates the use of spring 70 in com-
pression. Although adjustment mechanism 72 (not
shown in FIG. 4B) can be used, a spring of known or
unknown spring constant can be used with adjustment
mechanism 72. First end 70A of spring 70 is attached to
base 12 via attachment arms 74 and second end 70B of
spring 70 is attached to cable 18. In compression, pulling
on cable 18 in the direction of arrow P would compress
spring 70, placing it in compression. A spring of known
spring constant can be used to provide a basis for deter-
mining the simulated resistance weight being dragged or
pulled by user U. The use of adjustment mechanism 72
inserted at strategic positions between coils of spring 70
also can be used to adjust the simulated resistance
weight.

[0039] FIGs. 4C and 4D illustrate hydraulic or pneu-
matic cylinders with known resistance. As hydraulic and
pneumatic cylinders operate on the same general prin-
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ciple, FIGs. 4C and 4D will be discussed in connection
with hydraulic cylinders; however, the same discussion
applies to pneumatic cylinders. FIG. 4C illustrates the
use of hydraulic cylinder 76 in pulling configuration. Hy-
draulic cylinder 76 is attached to base 12 and piston rod
78 is attached to cable 18. Pulling on cable 18 in the
direction of arrow P pulls piston rod 78 out of hydraulic
cylinder 76, with the fluid within hydraulic cylinder 76 pro-
viding resistance. The use of a hydraulic cylinder with
known or adjustable resistance, in which the resistance
is created by pulling piston rod 78 out of hydraulic cylinder
76, can be used to provide a basis for determining the
simulated resistance weight being dragged or pulled by
user U.

[0040] FIG. 4D illustrates the use of hydraulic cylinder
76 in pushing configuration. Hydraulic cylinder 76 is at-
tached to base 12 via attachment arms 74 and piston rod
78 is attached to cable 18 via attachment arms 74. Pulling
on cable 18 in the direction of arrow P pushes piston rod
78 into hydraulic cylinder 76, with the fluid within hydraulic
cylinder 76 providing resistance. The use of a hydraulic
cylinder with known or adjustable resistance, in which
the resistance is created by pushing piston rod 78 into
hydraulic cylinder 76, can be used to provide a basis for
determining the simulated resistance weight being
dragged or pulled by user U.

[0041] FIG. 4E illustrates the use of flexible rod 80. At
least one end of rod 80 is attached to base 12 and a
middle section or another end of rod 80 is attached to
cable 18. Pulling on cable 18 in the direction of arrow P
would flex rod 80, producing a combination of compres-
sion forces and tension forces in rod 80. A flexible rod or
rods of known elastic modulus can be used to provide a
basis for determining the simulated resistance weight be-
ing dragged or pulled by user U.

[0042] FIG. 4F illustrates the use of friction members
82, 84 in pulling configuration. First friction member 82
is attached to base 12 and second friction member 84 is
attached to cable 18. Pulling on cable 18 in the direction
of arrow P pulls second friction member 84 against first
friction member 82, providing frictional resistance. The
use of friction members with known or adjustable coeffi-
cients of friction, in which the frictional resistance is cre-
ated by pulling second friction member 84 against first
friction member 82, can be used to provide a basis for
determining the simulated resistance weight being
dragged or pulled by user U.

[0043] Otherweightresistance means 46 include elec-
tromagnetic braking, eddy current mechanisms, weight
stacks, resistance bands, spring-powered reels, pneu-
matic, air resistance, and water paddles. Each of these
other weight resistance means 46 are known and can be
adapted for this invention without undue experimenta-
tion. Further, other weight resistance means are suitable
for use in this invention, including known and future de-
veloped weight resistance means.

[0044] A comparison of the position of pivot arm 14 in
FIG. 1 versus FIG. 4 shows how pivot arm 14 can move.
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Pivot arm 14 is shown in the at rest position in FIG. 4,
and in the operational position in FIG. 1 and in the ghost
linesin FIG. 4. Pivot arm 14 can pivot between the at rest
position and a fully extended position, and the position
of pivot arm 14 during operation is dependent on user U.
Stops (not shown) prevent pivot arm 14 from moving past
the at rest position in one direction of motion and the fully
extended positionin the opposite direction of motion. Fur-
ther, a comparison of the position of belt 20 in FIGs. 1,
3 and 4 versus FIG. 2 shows how belt 20 can incline. Belt
20 is shown in the level position in FIGs. 1, 3 and 4 and
in the inclined position in FIG. 2 and the ghost lines of
FIG. 4. Belt 20 (specifically belt platform 34 or base 12)
can incline between the level position and the fully in-
clined position, and the inclination of belt 20 is dependent
on user U.

[0045] FIG. 5is atop view of the base of the invention
illustrating the relative positioning of various components
of treadmill 10. Front step offs 24 run across at least a
portion of the front of base 12 on either side of pivot arm
14. Side step offs 22 run at least a portion of the length
of base 12 from front to rear of treadmill 10. Rear step
offs 26 are not shown in this embodiment. Step off sur-
faces 22, 24, 26 provide a surface upon which user U
can step onto before, during or after belt 20 begins to
move. Slot 86 is where cable 18 enters base 12. Hole 88
is where pivot arm 14 enters base 12. Pivot arm 14 is
pivotally attached within base 12 via a known type of
connection (not shown).

[0046] FIG. 6 is a top view of a representative hand
controller 16 for the invention showing various features
that can be included on the hand controller 16. FIG. 7 is
a side view of the representative hand controller 16 for
the invention shown in FIG. 6. Anumber of visual displays
can be included on hand controller 16 including time dis-
play 90 that displays the elapsed time of an exercise reg-
imen or the time remaining in a count down for an exercise
regimen, heart rate display 92 that shows the heart rate
of user U assuming a heart rate monitor is being used
and treadmill 10 include the features of heart rate mon-
itoring, incline display 94 representing the incline of belt
20 in degrees or other units, load display 96 representing
the load or weight being dragged or pulled, and speed
display 98 representing how fast user is moving. Such
displays are known in the treadmill art.

[0047] Additional displays can include a mile display
to display the simulated distance traveled by user U dur-
ing the exercise regimen, a calorie display to display the
current rate of user U calorie expenditure or the total cal-
ories expended by user U during the exercise regimen.
Further, hand controller 16 can include an input key pad
with which user U can communicate with a microproces-
sor that operates treadmill 10 so as to operate treadmill
10 as well as set the parameters for exercise regimens.
Also included on hand controller is or can be on-off but-
tons, emergency stop button 100, increase buttons 102
to increase a parameter, decrease buttons 104 to de-
crease parameters, and other functional input devices.
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All of these are known in the treadmill art. Further, hand
grips 106 also can comprise input means (not shown) for
reading user’s U heart rate, as is known in the art.
[0048] Treadmill 10 utilizes a known microprocessor
(not shown) to control and operate the various features
of the invention. For example, the speed of belt motor
40, and hence the speed of belt 20, is controlled by the
microprocessor. Further, the inclination of belt 20 also is
controlled by the microprocessor. Additionally connected
to the microprocessor are the various display and other
elements 90, 92, 94, 96, 98, 100, 102, 104 (and others,
if present) of the hand controller 16. For the sake of sim-
plicity, the signals are transmitted to and from the micro-
processor to the hand controller 16 displays 90, 92, 94,
96, 98 (and others, if present), and are operatively con-
nected to the switches 100, 102, 104 (and others, if
present) and the specific elements, such as belt motor
40, incline motor 42, and weight resistance means 46.
Again, the use of this type of microprocessor is well
known in the treadmill art.

[0049] FIG. 8 is a side view of the invention with an
optional rear safety arm 108 to help prevent user U from
inadvertently stepping off the rear of treadmill 10. Rear
safety arm 108 can comprise pad 110 attached to upright
112, upright 112 being attached to base 12. Optionally,
a second controller (not shown) can be located on rear
safety arm 108 or pad 110. Such a second controller
could be used to operate treadmill 10 in a more conven-
tional manner as a forward walking treadmill. With such
a configuration, user U would in effect be standing on
belt 20 facing rearward towards rear safety arm 108 with
the motion of belt 20 allowing forward walking and control
of treadmill 10 would be accomplished via second con-
troller.

[0050] FIG. 9 is a side view of the invention with an
optional rear step-off 26 platform on which user U can
step if exiting treadmill 10 from the rear. Optional side
step offs 22 are the most preferable step off features,
with optional front step offs 24 also being preferable due
to pivot arm 14 pivoting forward in the at rest position.
Rear step offs 26 are optional and provide an additional
measure of safety. FIG. 9 also shows treadmill 10 in an
inclined operational position using belt platform 34 and
support base 32.

[0051] FIG. 10 is a side sectional view of the invention
with an optional rear step-off 26 platform showing an al-
ternate configuration of the internal mechanical compo-
nents illustrating the relationship between the various
major components of the device. FIG. 10 is similar to
FIG. 4 in this regard, but with the shape of the rear of
base 12 altered to accommodate rear step off 26.
[0052] The invention also can comprise additional op-
tional features. For example, the invention can comprise
a safety mechanism to prevent user U from speeding up
the movement of belt 20 due to the weight resistance of
the weight resistance means 46, and from speeding up
the movement of belt 20 to a speed faster than what is
shown on the hand controller 16 speed display 98. In
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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 unde-
sirably increasing the speed of belt 20. Clutches attached
tobelt20 or axles 48, 50 can be used, among other known
mechanisms. For another example, the step offs 22, 24,
26 optionally can be and preferably are of 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 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.

[0053] In stark contrast to known treadmills, the
present invention accomplishes a different exercise reg-
imen than an aerobic walking or running workout. Initially,
belt 20 travels in the opposite direction than the belt on
known treadmills to provide the basis for the dragging or
pulling motion. Further, the use of a weight resistance
means 46 in combination with a walking or running motion
in general and a backwards walking or running motion in
particular provides a more complex exercise regimen. It
has been found thatthe combination of walking or running
backwards in conjunction with the simulation of dragging
or pulling a load provides a useful aerobic and/or anaer-
obic work out and can strengthen various muscles and
muscle groups, specifically leg muscles and the gluteus
maximus and arm, chest and back muscles.

[0054] While the invention has been described in con-
nection with certain preferred embodiments, it is not in-
tended to limit the 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 scope of the invention as defined by the appended
claims.

Claims

1. An exercise treadmill having an endless moveable
surface looped around rollers or pulleys (36) to form
an upper run (20A) and a lower run (20B), the mov-
able surface being rotated when one of the rollers or
pulleys (36) is rotated, and an exercise surface for
walking or running while exercising, characterized
in that the treadmill further comprises:

a) a weight resistance means (46) for providing
a weight resistance for simulating the dragging
or pulling of aload and wherein the endless mov-
able surface moves in a direction simulating
walking or running backwards;

b) a pivot arm (14) operatively connected to the
weight resistance means (46), wherein pivoting
the pivotarm (14) actuates the weightresistance
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means (46) so as to provide weight resistance
for simulating the dragging or pulling of a load;
and

c) a hand controller (16) attached to the pivot
arm (14) for operating and controlling the exer-
cise treadmill (10) and the weight resistance
means (46),

whereby operation of the treadmill (10) simulates the
dragging or pulling of a load by a combination of the
actuation of the weight resistance means (46) to sim-
ulate the load and the walking or running backwards
to provide the dragging or pulling action.

The exercise treadmill as claimedin Claim 1, wherein
the weight resistance means (46) can be set to a
chosen weight resistance level that is variable for
providing weight resistance only in the pulling direc-
tion.

The exercise treadmill as claimed in Claim 2, wherein
the pivot arm (14) extends generally upwards from
a lower base and is attached to the lower base at a
position in front of the endless movable surface.

The exercise treadmill as claimed in Claim 3, wherein
the pivot arm (14) is pivotally attached to the lower
base.

The exercise treadmill as claimedin Claim 1, wherein
the pivot arm (14) comprises at least two pivot arm
sections, the pivot arm (14) is pivotally connected to
the lower base at a position in front of the endless
movable surface, the at least two pivot arm sections
are pivotally connected to each other via a first
mounting means (28), and one of the at least two
pivot arms (14) is connected to the hand controller
(16) via a second mounting means (30).

The exercise treadmill as claimed in Claim 5, further
comprising an inclination mechanism to permit incli-
nation of the exercise surface to simulate an incline
or decline.

The exercise treadmill as claimedin Claim 5, wherein
the pivot arm (14) is pivotable 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 posi-
tion.

The exercise treadmill as claimedin Claim 1, wherein
the pivot arm (14) is pivotable 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 posi-
tion.
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9.

10.

1.

The exercise treadmill as claimed in Claim 8, wherein
the weight resistance is provided by the weight re-
sistance means (46) at all positions of the pivot arm
(14) and only in the pulling direction of the pivot arm
(14).

The exercise treadmill as claimed in Claim 1, wherein
the pivot arm (14) comprises at least one pivot arm
section and at least one pivot point to allow the at
least one pivot arm section to pivot relative to the
hand controller (16) in a self-aligning manner, where-
by as the hand controller (16) is grasped by a user
(U) and moved in a direction relative to the user (U)
the at least one pivot arm section and the hand con-
troller (16) pivot allowing the hand controller (16) to
self-align to an appropriate position relative to the
user (U).

The exercise treadmill as claimed in Claim 1, wherein
the weight resistance means (46) can be set to a
chosen weight resistance level.

Patentanspriiche

1.

Trainingslaufband mit einer endlosen beweglichen
Oberflache, die um Walzen oder Rollen (36) ge-
schlungenist, um einen Obertrumen (20A) und einen
Untertrumen (20B) zu bilden, wobei die bewegliche
Oberflache rotiert wird, wenn eine der Walzen oder
Rollen (36) rotiert wird, und mit einer Trainingsober-
flache zum Gehen oder Laufen wéhrend des Trai-
nierens, dadurch gekennzeichnet, dass das Trai-
ningslaufband aulRerdem beinhaltet:

a) ein Gewichtswiderstandsmittel (46) zum Be-
reitstellen eines Gewichtswiderstandes zum Si-
mulieren des Schiebens oder Ziehens einer
Last, und wobei die endlose bewegliche Ober-
flache sich in einer Richtung bewegt zum Simu-
lieren eines Rickwartsgehens oder -laufens;
b) einen Gelenkarm (14), der mit dem Gewichts-
widerstandsmittel (46) wirkverbunden ist, wobei
ein Verschwenken des Gelenkarms (14) das
Gewichtswiderstandsmittel (46) betatigt, so
dass ein Gewichtswiderstand zum Simulieren
des Schiebens oder Ziehens einer Last vorge-
sehen ist, und

c) einem Handcontroller (16), der an dem Ge-
lenkarm (14) befestigt ist zum Betreiben und
Steuern des Trainingslaufbands (10) und des
Gewichtswiderstandsmittels (46),

wobei der Betrieb des Trainingslaufbands (10) das
Schieben oder Ziehen einer Last simuliert durch eine
Kombination der Betatigung des Gewichtswider-
standsmittels (46) zum Simulieren der Last und des
Ruckwartsgehens oder -laufens zum Bereitstellen
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der Schub- oder Zugwirkung.

Trainingslaufband wie beansprucht in Anspruch 1,
wobei das Gewichtswiderstandsmittel (46) auf einen
gewahlten Gewichtswiderstandswert einstellbar ist,
der variabel ist, zum Bereitstellen eines Gewichts-
widerstands nur in Zugrichtung.

Trainingslaufband wie beansprucht in Anspruch 2,
wobei der Gelenkarm (14) sich im Wesentlichen auf-
warts von einer unteren Basis erstreckt und an der
unteren Basis an einer Position vor der endlosen be-
weglichen Oberflache befestigt ist.

Trainingslaufband wie beansprucht in Anspruch 3,
wobei der Gelenkarm (14) verschwenkbar mit der
unteren Basis verbunden ist.

Trainingslaufband wie beansprucht in Anspruch 1,
wobei der Gelenkarm (14) zumindest zwei Gelenk-
armabschnitte beinhaltet, wobei der Gelenkarm (14)
verschwenkbar mit der unteren Basis verbunden ist
an einer Position vor der endlosen beweglichen
Oberflache, die zumindest zwei Gelenkarmab-
schnitte verschwenkbar miteinander mittels eines
ersten Befestigungsmittels (28) verbunden sind, und
einer der wenigstens zwei Gelenkarme (14) mit dem
Handcontroller (16) Uber ein zweites Befestigungs-
mittel (30) verbunden ist.

Trainingslaufband wie beansprucht in Anspruch 5,
weiter beinhaltend einen Neigungsmechanismus,
um eine Neigung der Trainingsoberflache zur Simu-
lation einer Steigung oder eines Gefalles zu ermdg-
lichen.

Trainingslaufband wie beansprucht in Anspruch 5,
wobei der Gelenkarm (14) zwischen einer ersten Ru-
hestellung und einer zweiten vollstdndig ausge-
streckten Stellung verschwenkbar ist und in jeder
Stellung zwischen der ersten Ruhestellung und der
zweiten voll ausgestreckten Stellung gehalten wer-
den kann.

Trainingslaufband wie beansprucht in Anspruch 1,
wobei der Gelenkarm (14) zwischen einer ersten Ru-
hestellung und einer zweiten vollstdndig ausge-
streckten Stellung verschwenkbar ist und in jeder
Stellung zwischen der ersten Ruhestellung und der
zweiten voll ausgestreckten Stellung gehalten wer-
den kann.

Trainingslaufband wie beansprucht in Anspruch 8,
wobei der Gewichtswiderstand durch das Gewichts-
widerstandsmittel (46) in allen Stellungen des Ge-
lenkarms (14) und nur in Zugrichtung des Gelenk-
arms (14) bereitgestellt ist.
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10

10. Trainingslaufband wie beansprucht in Anspruch 1,

1.

wobei der Gelenkarm (14) zumindest einen Gelenk-
armabschnitt und zumindest einen Anlenkpunkt auf-
weist, um es dem zumindest einen Gelenkarmab-
schnitt zu ermdglichen, relativ zu dem Handcontrol-
ler (16) in einer selbstausrichtenden Weise zu ver-
schwenken, wobei der durch einen Benutzer (U) er-
griffene und in einer Richtung relativ zu dem Benut-
zer (U) bewegte Handcontroller (16) es dem zumin-
dest einen Gelenkarmabschnitt und dem Handcon-
troller (16) erlauben zu verschwenken, um dem
Handcontroller (16) ein Selbstausrichten in einer ge-
eigneten Stellung relativ zu dem Benutzer (U) zu er-
maglichen.

Trainingslaufband wie beansprucht in Anspruch 1,
wobei die Gewichtswiderstandsmittel (46) auf ein
wahlbares Gewichtswiderstandsniveau eingestellt
werden kdénnen.

Revendications

Tapis roulant d’exercice comprenant une surface
mobile sans fin enroulée autour de rouleaux ou de
poulies (36) de maniére a former une piste supérieu-
re (20A) et une piste inférieure (20B), la surface mo-
bile étant en rotation quand un des rouleaux ou une
des poulies (36) est en rotation, et une surface
d’exercice qui permet a un utilisateur de marcher ou
de courir tout en faisant un exercice, caractérisé en
ce que le tapis roulant comprend en outre :

a) un moyen de résistance a poids (46) pour
opposer une pesanteur de résistance destinée
a simuler la traction ou le tirage d’'une charge et
dans lequel la surface mobile sans fin se dépla-
ce dans une direction simulant la marche ou la
course areculons ;

b) un bras de pivot (14) relié fonctionnellement
au moyen de résistance a poids (46), dans le-
quel le pivotement du bras de pivot (14) actionne
le moyen de résistance a poids (46) pour oppo-
ser une pesanteur de résistance destinée a si-
muler la traction ou le tirage d’'une charge ; et
c) une commande manuelle (16) fixée au bras
de pivot (14) pour actionner et commander le
tapis roulant d’exercice (10) et le moyen de ré-
sistance a poids (46),

le fonctionnement du tapis roulant d’exercice (10)
simulant la traction ou le tirage d’'une charge par I'ef-
fet combiné de I'actionnement du moyen de résis-
tance a poids (46) pour simuler la charge et de la
marche ou de la course a reculons pour fournir I'ac-
tion de traction ou de tirage.

Tapis roulant d’exercice selon la revendication 1,
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dans lequel le moyen de résistance a poids (46) peut
étre réglé a un niveau de pesanteur de résistance
qui est variable pour opposer une pesanteur de ré-
sistance seulement dans la direction de traction.

Tapis roulant d’exercice selon la revendication 2,
dans lequel le bras de pivot (14) s’étend générale-
ment vers le haut a partir d’'une base inférieure et
est fixé a la base inférieure a une position située en
avant de la surface mobile sans fin.

Tapis roulant d’exercice selon la revendication 3,
dans lequel le bras de pivot (14) est fixé de fagon
pivotante a la base inférieure.

Tapis roulant d’exercice selon la revendication 1,
dans lequel le bras de pivot (14) comprend au moins
deux sections de bras de pivot, le bras de pivot (14)
est relié de fagon pivotante a la base inférieure a une
position située en avant de la surface mobile sans
fin, les au moins deux sections de bras de pivot sont
reliées de fagon pivotante 'une a l'autre par I'inter-
médiaire d’'un premier moyen de montage (28) et un
des au moins deux bras de pivot (14) est relié a la
commande manuelle (16) par l'intermédiaire d’'un
deuxiéme moyen de montage (30).

Tapis roulant d’exercice selon la revendication 5,
comprenant en outre un mécanisme d’inclinaison
pour permettre l'inclinaison de la surface d’exercice
afin de simuler une pente ascendante ou descen-
dante.

Tapis roulant d’exercice selon la revendication 5,
dans lequel le bras de pivot (14) peut pivoter entre
une premiére position de repos et une deuxiéme po-
sition entierement étendue et peut étre maintenu a
n’'importe quelle position entre la premiére position
de repos et la deuxiéme position entierement éten-
due.

Tapis roulant d’exercice selon la revendication 1,
dans lequel le bras de pivot (14) peut pivoter entre
une premiére position de repos et une deuxiéme po-
sition entierement étendue et peut étre maintenu a
n’'importe quelle position entre la premiére position
de repos et la deuxiéme position entierement éten-
due.

Tapis roulant d’exercice selon la revendication 8,
dans lequel la pesanteur de résistance est opposée
par le moyen de poids de résistance (46) a toutes
les positions du bras de pivot (14) et seulement dans
la direction de traction du bras de pivot (14).

Tapis roulant d’exercice selon la revendication 1,
dans lequel le bras de pivot (14) comprend au moins
une section de bras de pivot et au moins un point de

10

15

20

25

30

35

40

45

50

55

1"

1.

20

pivot pour permettre aI’'au moins une section de bras
de pivot de pivoter relativement a la commande ma-
nuelle (16) avec une fonction d’alignement automa-
tique, ce par quoi, quand la commande manuelle
(16) est saisie par un utilisateur (U) et déplacée dans
une direction par rapport a l'utilisateur (U) I'au moins
une section de bras de pivot et la commande ma-
nuelle (16) pivotent, permettant a la commande ma-
nuelle (16) de s’aligner automatiquement a une po-
sition souhaitable, par rapport a 'utilisateur (U).

Tapis roulant d’exercice selon la revendication 1,
dans lequel le moyen de résistance a poids (46) peut
étre réglé a un niveau de pesanteur de résistance
voulu.
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