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| cise and a cross skiing exercise. Linkage support
~ | frames (26; 28) each have a first linkage (44) and a
| second linkage (36) pivotally connected to each other
AR “for maintaining foot supports (30, 32) in a horizontal

| may be folded downwardly for low vertical profile
| storage is illustrated in Figure 14. '

.

~~An exercise device (10) has foot supports (30,

| 32) on which a user stands for performing a stair
 stepping exercise alone, or a Cross country skiing ex-

| ercise alone, or simultaneously a stair stepping exer-

| plane. A fluid cylinder (52) provides a mechanism for
"resisting the vertical movement of the foot supports
(30, 32). Manually gripped poles (60) are mounted to
move in coordination with generally horizontal move- '
| ment of foot supports (30, 32). Separate embodiments
| of the invention are shown in Figures 5-13 for per-
| forming simuitaneously a stair stepping exercise and
-~ a cross country skiing or walking exercise. An altern-
‘ative preferred embodiment of the invention which
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TITLE: EXERCISE DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates generally to an exercise device. More particularly, the
invention concerns an exercise device permitting a user o perform alternatively a stair
stepping exercise or a cross country skiing exercise, or simuitaneously to pertorm a

stair stepping exercise and a cross country skiing exercise.

Description of Prior Art

Heretofore, various exercise devices have been provided to permit a user 10
perform a stair stepping exercise which simulates the climbing of stairs. Also, various
exercise devices have been provided to permit a user to perform a cross country
skiing exercise whieh simulates Cross ceuptry sking. However, none of the exercise
devices heretofore‘ have permitted in a single' exercise machine, the simultaneous
performance of a stair stepping exercise and a cross country skiing exercise. No prior
exercise device has allowed a user to change the exercise he is doing while on the
machine from ‘stair climbing to cross country skiing to a bicycle-like motion to a

backward walk motion, all without mechanical adjustment of the machine.
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For example, U.S. Patent no. ‘3,970,302 dated July 20, 1976, shows an exercise
device in which a pair of foot supports are mounted for movement along an inclined
track to simulate ' stair climbing. A pair of shock absorbers connected to the foot
supports resist downward movement resulting from a downward force exerted by the
feet of a user and provide upward return movement of the foot supports to a
predetermined position. There is no showing of an exercise movement simulating
Cross country skiing.

U.S. Patent no. 4 685,666 dated August 11, 1987, likewise shows an exercise
device to srmulate a cllmbtng or stair stepping motion, but such exercise device does
not provide a cross country skiing exercise.

uU. S Patent no. 4 733 858 dated March 29, 1988 shows a multi-purpose
: | | exercrse devrce whrch may be utrlrzed to perform various exercrses The device is
| :‘used rn a first posrtlon to practrce clnmbrng such as climbing steps The device is

, 'adjusted to a second posrtron to srmulate a skating motlon There is no provision for
j '.....-"performlng a clrmbrng exercrse and a skatrng exercise snmultaneously with the device
e remalntng in one posrtron |
L U S Patent no 5 000 442 dated March 19 1990, shows a cross country ski

3 ‘ o srmulator in whrch foot supports are mounted for generally honzontal back and forth

i movement wrth manually gnpped handles controlling the movement of the foot

-supports and provrdlng a resistance to the movement of the foot supports. Such ski

e srmulator does not provrde a simulated climbing or stair stepping exercise performed

.....

i _*_ srmultaneously with the Cross country sknng exercise.

‘ tification of obiects of the
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It is an object of this invention to provide such an exercise device having a pair
of foot supports movable in a generally vertical direction in a stair stepping exercise

and movable simuitaneously in a generally horizontal direction in a cross country

skiing exercise.

A further object of this invention is to provide an exercise device having a pair
of foot supports thereon which are mounted for simultaneous movement in combined
horizontal and vertical directions while the foot supports remain in a horizontal plane. = |

An additional object of the invention is to provide an exercise device having a ‘
pair of foot_ supports mounted for combined generally vertical and horizontal

movements with a force resisting member for each foot support in each direction.

SUMMARY
The invention is directed to an exercise machine or device which permits a user
standing on foot supports to perform simultaneously a stair stepping or climbing
~ exercise and a cross country skiing or skating exercise. The machine also permits
alternative climbing or skiing exercises. The exercise machine includes a pair of foot
- supports on which the user stands to perform exercises. One preferred embodiment
of the exercise machine includes a fixed support including a base and an upwardly

extending support member. A linkage extends in a generally vertical direction between

a force resisting member for resisting downward movement of the foot support ana,

if desired, a separate force resisting member for resisting generally horizontal

movement of the foot support. In preferred embodiments of the invention, the foot

........



e

WO 94709857 PCT/US93/10254 i

"2148111 -

: i f..'. n4-

supports extend in a horizontal plane and remain in a horizontal plane during the entire

exercise movement but are linked to the support member in a manner to permit

exercise simulations as indicated above. The linkages between the support membér
and the foot supports may include four bar or paralielogram linkages.

In another preferred embodiment, a pair of horizontal support rails serves to
support vertically and guide horizontally a pair of shuttie cars disposed thereon. Foot
supports are pivotally linked to the shuttle cars. A force resistance means is connected
between the foot support and each of the shuttle cars. In operation the foot supports
may pivot with resistance with respect to the shuttle cars to produce a generally up
'and down motion similar to stair climbing. When a user stands on the foot supports,
cross country skiing motion by such user is accommodated by reciprocating motion

of the shuttle cars on the support rails. Simuitaneous stair climbing and cross country

skiing may be performed.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, advantages and features of the invention will become more
apparent by reference to the drawings which are appended hereto and wherein like
numerals indicate like elements and wherein an illustrative embodiment bf the invention

is shown, of which:

Figure 1 is a side elevation of an embodiment of the exercise device of this
invention for a combined stair stepping exercise and a cross country skiing exercise
in which a fluid cylinder resists up and down motion of foot supports in the climbing

mode and acts as a link in the support between the frame and the supports to enable

skiing motion.
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Figure 2 is a plan view of the exercise device of Figure 1 taken generally along
the line 2-2 of Figure 1,
Figure 3 is a side elevation of the exercise device similar to Figure 1 but

showing the foot supports moveable In a generally horizontal direction 1o simulate

cross country ski motion;

Figure 4 is a front elevation of the exercise device shown in Figure 3;

Figure 5 is a side elevation of an alternative embodiment of the exercise device
of this invention in which fluid cylinders are provided for resisting the movement of the
foot supports in a generally horizontal direction and for resisting the movements 10 foot

supports in a generally vertical direction, with four bar linkages maintaining the foot

‘supports in a generally horizontal plane;

Figure 6 is a side elevation of another alternative embodiment of the exercise

device of the present invention utilizing servo motors for controlling the movement of

the foot supports without the use of a fluid cylinder to produce foot support movement

in a generally horizontal direction and in a generally vertical direction;

Figure 7 is a side elevation of another alternative embodiment of the exercise
device of this invention similar to the embodiment of Figure 6 but eliminating certain
four bar links while utilizing fluid cylinders for resisting the horizontal and vertical
movements of the foot. support and having a fluid cylinder connected to the fobt
suppOrt for maintaining the foot support in a generally horizontal plane,

Figures 8-13 are schematic views of other various embodiments of the exercise
device of this invention in which foot supports are mounted for movement in a
generally vertical direction for a stair stepping exercise and for simultaneous or single

movement in a generally horizontal direction for a cross country ski exercise.
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Figure 14 is a detailed illustration of an alternative low profile embodiment of the
invention; and
Figure 15 illustrates an alternative embodiment for connection of handles to the

exercise device for a stair climbing exercise.

DESCRIPTION OF THE INVENTION

Referring now to the drawings showing the embodiment of Figures 1-4, the
exercise device generally indicated at 10 has a fixed support frame indicated generally
at 12. Fixed support frame 12 includes a base support member 14 having end frame
members 16 connected thereto and adapted for support by a floor. Upwardly
extending frame member 18 supports an upper mounting head generally indicated at
20. Mounting head 20 includes a pair of opposed plates or side support members
22. A control panel 24 is provided between support members 22 for visually displaying
performanée data and the like as may be desired. ‘

Linkage support frames 26 and 28 are pivotally supported from opposed side
suppOrt members 22. Frames 26 and 28 include multiple pivoted links. Linkage
support. frame 26 includes a pivoted foot support 30. Linkage support frame 28
includes a pivoted foot support 32. The foot support 30 supports the left foot of a
user; foot support 32 supports the right foot of a user.

- Linkage support frames 26 and 28 are both shown in Figures 1-4, but only
support frame 26 is described in detail, because support frame 28 is generally identical
to support frame 26. Linkage support frame 26 includes a lower connecting plate or
brackst 34. A four bar or parallelogram linkage generally indicated at 36 extends in

a generally vertical direction between side support member 22 and connecting plate
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34. Linkage 36 includes a pair of links 38A, 38B pivotally mounted at 40 to side
support member 22 at their upper ends and pivotally connected at 42 to connecting
plate 34 at their lower ends. A four bar or parallelogram Iinkage 44 extends in a
generally horizontal direction between connecting plate 34 and foot support 30. The
four bar linkage 44 includes a pair of links 46A, 46B pivotally cennected at 48 to

conneeting plate 34 and 'pivotally connected at 50 to foot support 30.
Downward movement of foot support 30 is resisted by fluid cylinder 52 which
is pivotally mounted at its lower end at 54 to upper ik 46A of linkage 44 and pivotally
' rhounted at its upper end at 56 to side support member 20. Fluid cylinder 52 cushions

. the downward movement of foot support 30 from the weight of the user thereon.

- Cylmder 52 |s preferably a combmed damping mechanism and spring. Upon release

j' .:-:_of the welght of the user the spnng of cylunder 52 returns foot support 30 to its upper

posutuon. The spnng loadmg may be manually adjusted for determmmg in the return

pIch '_; ;['}1'-.movement The resustance to the downward motion of foot support 30 from fluid

cyhnder 52 mcreases with downward velocuty due to the damping mechanism of

v - ' . 2 ' . ..' o . * . - ‘- "
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F‘lgure 1 |l|ustrates the condmon of the exercise machine 10 in the stair climbing

- 'mode where the left foot of'a user has pushed foot support'30 to a downward

- .  i '. 'posltnon. Natural actuon of the user takes force off of foot suppon 32 and it rises to

e ,the pos_ltlon' shownunder the upward spring force of a right hand side fluia cylinder

Ve by A Bl P (AR B A€ JENA 8- WA PP dRE g TS R A o'l ) | Sl vy



WO 94/09857 2 1 4 8 1 1 1 PCT/US93/10254

. . | ?; E' : ..8 »

For a solely stair stepping exercise, a user may wish to support himself by

holding on to support plates 22 or to an auxiliary stationary bar (not shown) arranged

for safety and stability during such exercise. Such bar may be fastened to base

support member 14.

At the lower position shown for foot support 30, the fluid cylinder 52 completely
"strokes out" such that fluid cylinder acts as a pivoted link between top support plate
22 ’and link 46A of linkage 44. Accordingly, in order to shift into a purely skiing
exercise, the user stands on both foot supports 30 and 32 such that both of their fluid

cylinders completely “stroke out' and the machine 10 is ready for horizontal skiing

exercise.
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Handles for skiing exercise

Left and right handles 60 are provided with upper hand grips 62 to aid a user
when the machine is used in the skiing mode. Figures 1, 3 and 4 llustrate the
preferred design of attaching handles to the outer link 38A of four bar linkage 36.

Handles 60 may be fixed to link 38A by welding or other means such as screws or

nuts and bolts. |If desired, a force resisting means such as a spring and damper

¢

cylinder 100 may be placed between handle 60 and frame member 18 to resist

backward and forward motion of the foot supports 30, 32. (Other force resisting
means useful in the exercise machine art may be substituted for cylinder 100.)
Such force resisting means 100 may not be needed In that the very act of a
user shifting his weight in a forward and hackward motion may offer sufficient exercise
to not require further force resisting means. For that reason, fluid cylinder 100 is

shown in dashed lines to indicate that it may be installed wnen desired, or alternatively

that it might not be necessary for proper skiing simulation. Of course, another fluid

cylihder 100 (or other force resisting means) should be installed on the right-hand side
between link 38A and frame member 18. Either the skiing mode or the stepping mode
may have a mechanism to provide dependent operation between the left and right foot
supports. Such mechanism may include a cable and pulley arrangement connected
between the right and left linkages which causes the left foot support to move
upwerdly when the right foot support is forced downwardly and vice versa. A similar

mechanism may be provided for forward and backward movement of the foot

supports.

P P ™ W " I i
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Design of linkages to allow horizontal movement of foot support
As best illustrated in Figure 3, foot supports 30 and 32 may be moved In
substantially horizontal forward and rearward direction while being suspended from
mounting head 20 by linkage 26. In such skiing mode, the fluid cylinders are

completely “stroked out” and serve as an intermediate link between mounting head 20

and arm 46A of link 44.
The linkage 36 is a four bar pivoted linkage between head 20 and connecting

plate 34. The linkage 44 is a four bar pivoted linkage between connecting plate 34
and foot support 30. (The right-hand side has similar linkages to foot support 32).
The stroked out cylinder 52 forms a pivoted linkage between mounting head 20 and

. linkage 44. Such 'stroked out cylinder 52 forms still a third four bar inkage with head
20 and links 36 and 44. By appropriate adjuStment of the lengths of links 36, 44 and
stroked out cylinder 52 and by appropriate connection placement of cyiinder 52 at
head 20 and link 46A, the foot supports 30 and 32 may be constrained to move in a
substantially horizontal backward and forward position, all the while being suspended

from head 20 and requiring no connection on a track or the like.

Qperation in the skiing mode

A user stands on both foot supports 30 and 32 to completely stroke out the

fluid cylinders 52. The user then begins a shuffiing skiing type motion while holding
left and right handlies 62. (Such motion is also similar to skating.) As the left hand
foot support 30 moves forward, the left handie 62 moves rearward and up because

of its connection to link 38A. As the left hand foot support 30 moves rearward, the left
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handle 62 moves forward and down. Such handles simulate the motion of ski poles

manipulated by an actual skier.

_ Qperation inmuitiplg maodes

The exercise machine 10 of Figures 1-4 may be operated in @ mixed mode SO
that a combination of stair stepping and skiing motion may be simulated. In a forward
drrection running, walking, or cycling type motions may be simulated. Such running
motion is simulated (similar t0 that of a treadmill) without any impact at all on the

user's knees, hips or feet. Reverse running motion may also be simulated.

Altgrngtivg embodiments
Fiefernng to I-'-“rgure 5, an altematwe exercise device indicated at 10A is shown

'- .'schematrcally wnth Irnkage support 26A including an upper four bar linkage 36A and

‘ _'a Iower four bar Ilnkage 44A. (Only the left-hand side of the exercise device IS

illustrated. A similar right-hand side of the machine is provided, but it is not illustrated

' here for simplicity ) A foot support 30A is mounted on one end of four bar linkage

._44A Fiesrstanoe to movement of foot support 30A in a generally vertical direction is

S ,‘.provrded by a ﬂurd cylinder 52A connected between lower four bar linkage 44A and

upper four bar Iunkage 36A Resnstance to generally horizontal movement of foot

support 30A may be provuded (lf desrred) by ﬂurd cyhnder 53A extendrng between four

bar linkage 36A and upright frame member 18A. An abdominal pad 21A is secured

1o fixed support frame member 18A to support the abdomen of a user. A control box

24A is mounted on the upper end of fixed support frame member 18A to provide to

.the user a visual observation of his performance from sensors (not shown) mounted
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on the machine. No manually operated handies are provided in the embodiment of
Figure 5, although such handles, similar to those of Figures 1-4 could be provided if
desired.

Another embodiment of the exercise device of this invention is illustrated at 10B
of Figure 6. It is similar to the exercise device 10A of Figure 5 except in regard to the
force resisting members resisting the vertical and horizontal movements of foot
support 30B. Four bar linkages 36B and 44B are provided. A connecting plate 348
includes a pivot 42B for linkages 36B and 44B. Pivot 40B is provided for four bar
linkage 36B mounted on fixed vertical support frame member 18B. A servo motor 43B
is provided to control the pivotal movement of pivot axis 42B. Another servo motor
45B is provided to control the pivotal motion of pivot 40B. Thus, servo motor 43B may
be used to provide a resisted force to the generally vertical movement of foot support
30B. Servo motor 45B may be used to resist the generally horizontal movement of
foot support 30B. Servo motors 43B and 45B may be adjusted to pfovide the desired
resistance. Aiternatively, servo motors may provide a programmed motion, either stair
climbing or skiing or any combination of both motions for physical rehabilitation of a
patient.

Referring now to Figure 7, an exercise device of for this invention is shown at
10C. Linkage support frame 26C includes an upper link 38C and a lower link 46C.
An upper fluid cylinder 53C extends between link 38C and fixed support frame member
18C to control the horizontal movement of foot support 30C. Fluid cylinder 52C
controls the generally vertical movement of foot support 30C and is connected

between links 38C and 46C. To maintain foot support 30C in a generally horizontal

plane, fluid cylinder 55C is pivotally mounted between link 46C and foot support 30C.

R . 7, BT PRIV RV ER ST Y PR TR LI
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The providing of a separate fluid cylinder 55C to maintain foot support 30C in a
generally horizontal plane eliminates the necessity of having four bar linkages as in the
embodiments shown in Figures 1-4, Figure 5, and Figure 6. Other satisfactory force

resisting devices could be provided such as servo motors, for example.

Figures 8-13 are schematic views of further embodiments of the exercise device

in accordance with the present invention in which foot supports 32 (D,E,F,G,H,l) are

. moveable simultaneously in a stair stepping exercise and in a cross country skiing

exercise with a force resisting device for resisting generally vertical movement for the
stair stepping exercise and a separate force resisting device for resisting generally

horizontal movement for the cross country skiing exercise. For example, as shown

in Figure 8, exercise device 10D has foot supports 30D and 32D mounted for sliding

mOvement on links 46D which are pivotally mounted at 48D to fixed frame member

18D. To resist generally horizontal movement of foot supports 30D and 32D, force

resisting devices 53D may be provided if desired. To resist generally vertical

movement of foot sUpports 30D and 32D, force resisting devices 52D are provided.

" such force resisting devices are similar to those of Figures 1-4.

The exercise machines of Figures 9-13 are not shown with force resisting
devices of members thereon. However, it should be understood that force resisting
devices similar to those in the embodiment of Figure 8 would be used for the
embodiments of Figures 8-13. Referring to Figure 9, foot supports 30E and 32E are -
mounted on link arms 46E which, in turn, are pivotally mounted at A8E to carriages
49E which are mounted for horizontal movement along fixed base frame member 14E.

Figure 10 shows an embodiment in which foot supports 30F and 32F are

mounted for sliding movement along link arms 46F which, in turn, are pivotally
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mounted at 48F to base frame member 14F. Figure 11 shows an alternative preferred
embodiment 10G of the invention having foot supports 30G and 32G mounted on four
bar linkages 36G which, in turn, are pivotally mounted on a shuttle car or carriage 49G
for horizontal movement along base frame me'mber 14G. A more detailed description
of the embodiment of Figure 11 is described below in conjunction with Figure 14.
_ ‘ Figure 12 shows exercise device 10H having foot supports 30H and 32H

mounted for sliding movement along an upper link 46H of a four bar linkage which is

pivotally connected by rear and forward pivots at 48H to a base support member 14H.

“Figure 13 shows an embodiment 10 in which foot supports 30i and 321 are mounted

on links 461 which are pivotally connected at 42! to links 38l. Links 38l are pivotally

. connected at 40| to fixed vertical support frame member 18I.

: L ~ Figure 14 :'éhows in 'mo're detail an alternative preferred embodiment of the

~ invention in which a pair of rails 14G vertically support and horizontally guide a pair of

~~ foot supports 30G. In the view of Figure 14, only one support is shown in its up and

- f dOWﬂ "PQSmOnS,.‘ﬁbut.,an identical foot support and rail is placed on the other side of the
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T | Rbllers 33G ~are secured to shuttle cars 49G and fit within a guide groove of rails

' 49G. Brackets 41G are secured between' foot. supports 30G and shuttle car 49G.

o Acccrdingly, when a user stands on foot supports 30G and aiternately moves his legs

' inforward and backward directions, shuttle carriage 49G moves forward and backward

. asitis guided by rollers 33G within guide grooves of rails 14G.
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Links 368G are connected by pivots 37G to bracket 41G ana by pivots 39G to
the forward end of shuttle car 49G. Links 36G are preferably parallel to each other sO

as to create a four bar linkage between the foot supports 30G and the shuttie cars

another pivot 43G on shuttle car 49G. Such damper increasingly resists downward
motion as a function of increasing downward velocity.
Such dampers may be adjustable to provide variable resistance. The damper

35G may also include a spring to bring foot support 30G to an upward position when

the user is not standing on it. The damper and the spring may be separate items, but

preferably they are in an integral "shock absorber” as ilustrated in Figure 14.
Alternatively, a spring return may not be desured for independent action of each foot
support 30G; in that case, left and right foot supports are interconnected by means
of a puliey arrangement or the like such that as the left foot support is forced

ddwnwardly,. the right foot support moves upwardly and vice versa.

The alternative preferred embodiment of Figures 11 and 14 allows the same
simultaneous stair climbing and cross country skiing exercises as that shown in the
embodiment of Figures 1-4. It has the advantage of a lower vertical profile, especially

where support 180G may be folded down: with the resuit that the exercise device may

be stored in less vertical space.

Alternative arrangement for poles Tor apPINg eXercise
Figure 15 illustrates an alternative embodiment of the invention of an exercise
device 10J similar in arrangement to that of Figures 1-4, but with an alternative

 connection of poles 60J to the linkage 36J which links foot supports 30J and 32J 10
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support 20. The left hand pole 60J is connected by a pivot 84F to bracket 82 fastened

to link 38BJ. Pole 80J includes a bar 86J secured for motion within slot S0J of bracket

80J which is pivoted to connecting plate 34. The right hand handle 60J is connected

| (the connection is not shown) in a corresponding way to link 388J on the right hand
side of the exercise device 10J.

The alternative arrangement of poles 60J and their connections to links 388J

enable them to move rearwardly when its associated foot support moves up and vice

versa. With reference to Figure 15, as support 30J moves up, link 46AJ pivots

upwardly about pivot 42J causing bracket 80J to pivot counterclockwise. Such rotation
of bracket 80J causes pole 60J to rotate clockwise about pivot 84J in bracket 82 while
the end of pole 60J slides downwardly with its link 86J in slot 90J. Opposite motions

occur when the foot support moves downwardly. The arrangement of the handles of

. ngre' 15 causes them to move in a sympathetic manner with the natural movement

- of human arms when climbing stairs. In other words, as a user’s left foot pushes
' downwardly his left arm naturally rises and vice versa.

- While preferred embodiments of the present invention have been illustrated in

detaii, it is apparent that modifications and adaptations of the preferred embodiment

' will occur to thosé skilled in the art. For example, although several embodiments of the

invention have been illustrated it shoqld be apparent to routineers in the art of exercise

equipment design that other support structures than the floor support members of

Figures 1-6 are possible. A wall support or even a support from an overhead structure

could be used with the foot supports and linkages of the invention. It is to be expressly

understood that such modifications and adaptations are within the spirit and scope of

the present invention as set forth in the following claims.

e teempdiAEC S U LA GNP A B DAL o\ P & -
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WHAT IS CLAIMED IS:

1. An exercise device for simultaneously permitting a combined stair
stepping exercise in a generally vertical direction and a cross country skiing
exercise in a generally horizontal direction, said exercise device comprising:

support means including a base support;

a pair of spaced foot supports for supporting the feet of a user in a
generally upright position;

linkage means connected between said foot supports and said
support means for mounting said foot supports for movement in either a generally
vertical movement simulating a stair stepping exercise or a generally horizontal
movement simulating a horizontal skiing exercise or simultaneously in a stair
stepping exercise and a horizontal skiing exercise; and

force resisting means for re\sisting movement of said foot supports.

2. The exercise device of claim 1, wherein said force resisting means
IS operatively connected to said linkage means to resist movement of said foot
supports.

3. The exercise device as set forth in cI.aim 2. wherein said force

resisting means comprises separate force resisting means for each of said foot
supports.

4, The exercise device as set forth in claim 3, wherein said separate
force resisting means for each of said foot supports comprises a force resisting
device to resist downward movement of the associated foot support.

5. The exercise device as set forth in claim 1, further comprising a
handle operatively connected to the associated foot support and adapted to be
gripped manually by the user during said horizontal skiing exercise.

6. The exercise device as set forth in claim 1, wherein said linkage
means includes for each foot support a first linkage having an associated foot
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support on one end thereof and a second linkage pivotally mounted at its lower
end to said first linkage adjacent an opposite end of said first link.

7. The exercise device as set forth in claim 6, wherein said first
linkage comprises a four bar linkage including a pair of paraliel links.

8. The exercise device as set forth in claim 7, wherein said second
linkage comprises a four bar linkage including a pair of paraliel links.

9. The exercise device as set forth in claim 6, wherein said second
linkage is pivotally mounted to said support means adjacent its upper end and the
pivotal connection between said first linkage and said second linkage glides back
and forth in a horizontal skiing exercise relative to said support means during
~operation of said exercise device.

10.  The exercise device as set forth in claim 1, wherein said linkage
means includes a generally horizontal linkage connected to said foot support, and
a generally vertical linkage pivotally connected at its lower end to said horizontal
linkage and pivotally connected at its upper end to said support means; and said
force resisting means comprises a force resisting device operatively connected to
said generally horizontal linkage to resist downward movement thereof.

11.  The exercise device of claim 10, wherein said force resisting device

is a fluid cylinder having a damper and spring to resist downward force on said
foot support.

12. The exercise device of claim 11, wherein said fluid cylinder i's
operatively arranged between said support means and said generally horizontal
linkage so that when said fluid cylinder is fully stroked out due to a user's
downward force on it, said fluid cylinder acts as a link in a support mechanism
between said foot' support and said support means to produce a substantially

horizontal back and forth movement of said foot support as the user simulates a
skiing movement.
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13. An exercise device for providing a stair stepping exercise or
providing a horizontal skiing exercise or for simultaneously permitting a combined
stair stepping exercise in a generally vertical direction and a cross country skiing
exercise in a generally horizontal direction, said exercise device comprising:

support means including a base suppont;

a pair of spaced foot supports for supporting the feet of a user in a
generally upright position:;

linkage means mounting said spaced foot supports for separate
individual movement in a generally vertical direction or for separate individual
movement in a generally horizontal direction or for simultaneous separate
individual movement in a combination of vertical and horizontal directions; and

resistance means operatively connected between said foot
supports and said support means for separately resisting the downward
movement of each of said foot supports upon a downward force exerted against
an associated foot suppoit and returning said foot support to a rest position upon
release of said downward force.

14. The exercise device as set forth in claim 13, wherein said linkage
means includes first linkage means connected at one end to said foot supports,
and second linkage means pivotally connected to said first linkage means
adjacent the other end thereof whereby the pivotal connection between said first
and second linkage means glides back and forth during operation of the exercise
device from downward forces exerted by the feet of a user on said foot supports.

15. An exercise device for permitting a stair stepping exercise

simultaneously with a cross country skiing exercise comprising:

support means including a base support and an upwardly
extending fixed support member;

a pair of spaced foot supports adapted to support the feet of a user
in a generally upright position;

first linkage means pivotally connected at one end to said foot
supports;
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second linkage means extending in an upward direction and having
a lower end pivotally connected adjacent the other end of said first linkage means
to form a floating connection between said first linkage means for and said
second linkage means,;

means pivotally connecting said second linkage means adjacent its
upper end to said support means; and

means operatively connected to said first linkage means for

resisting downward movement of said foot rests when the user is supported on
said foot rests.

16.  The exercise device as set forth in claim 15, wherein said means
resisting downward movement of said foot supports comprise fluid cylinder
means connected to said first linkage means.

17.  The exercise device as set forth in claim 15, wherein said means
resisting movement of said foot supports comprises resistance means connected
to the pivot connection between said first linkage means and said second linkage
means to resist pivotal movement therebetween.

18. The 'exercise device as set forth in claim 17, wherein said
resistance means comprises a servo motor adapted to return said first linkage
means and foot supports to a predetermined position when in a rest position.

19. The exercise device as set forth in claim 15, wherein said first
linkage means comprises a parallelogram linkage including a pair of pivotally
mounted links for each foot support.

20. The exercise device as set forth in claim 19, wherein said second

linkage means comprises a parallelogram linkage including a pair of pivotally
mounted links.
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21. The exercise device as set forth in claim 15, wherein said first
linkage means comprises a separate first linkage for each foot support, each first
linkage being a four bar linkage connected to one of said foot supports.

22. The exercise device as set forth in claim 21, wherein said second
linkage means comprises a separate second linkage for each foot support, each
second linkage being a four bar linkage connected to said associated first
linkage.

23. The exercise device as set forth in claim 15, wherein a handle for
each foot support has a lower end thereof operatively connected to said second
linkage means for movement of an associated foot support in a generally
horizontal direction; and said means resisting downward movement of said foot
supports permits a generally vertical movement simultaneously with the
movement thereof in a generally horizontal direction. |

24, The exercise device of claim 1, for permitting a stair stepping
exercise simultaneously with a cross country skiing exercise wherein said base
support includes:

a pair of horizontal support rails,

a shuttle car pair, each car of said shuttle car pair corresponding to
a foot support of said pair of foot supports,

guide means for vertically supporting said cars with said rail pair
and for horizontally guiding said cars to reciprocate horizontally, and

a linkage pair connecting each foot support of said foot support pair
to a corresponding car of said shuttle car pair, each linkage of said linkage pair
being pivoted at said foot support and at said corresponding car.

25. The exercise device of claim 24, wherein each linkage of said
linkage pair comprises a four bar linkage including a pair of parallel links.

26. The exercise device of claim 24, wherein said force resisting
means is a pair of shock absorbers with each shock absorber including a damper
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to resist downward force on said foot support, with each shock absorber secured
between a foot support of said foot support pair and a corresponding shuttle car
of said car pair.

27. The exercise device of claim 26, wherein each of said shock
absorbers is adjustable whereby said damper may be adjusted to provide varying
degrees of force resistance with respect to velocity of downward movement.

28. The exercise device of claim 26, wherein each of saild shock
absorbers further includes a spring to return the foot support to which it is
secured to an upper position when a user is not forcing said foot support
downward.

29. The exercise device of claim 26, further including means for
causing one foot support to be forced upwardly in response to the downward
motion of the other foot support of said foot support patr.

30. The exercise device of claim 1, for simultaneously permitting a
combined stair stepping exercise in a generally vertical direction and a cross
country skiing exercise in a generally horizontal direction, said exercise device
further comprising means connecting a pole to said linkage means such that as
one of said foot supports moves generally upward, said pole moves generally
clockwise in a forward and downward motion, and vice versa.

31. An exercise device for permitting a stair stepping exercise in a
generally vertical direction or a cross country skiing exercise in a generally
horizontal direction, said exercise device comprising:

a base support;

a pair of spaced foot supports for supporting the feet of a user in a
generally upright position;

linkage means operatively connected between said foot supporis
and said base support for mounting said foot supports for movement in a
generally vertical movement simulating a stair stepping exercise or a generally
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horizontal movement simulating a horizontal skiing exercise, either exercise to be
performed at the discretion of the user solely by changing the striding action
exerted through the feet of the user against said spaced foot supports; and

force resisting means for resisting movement of said foot supports.

32. The exercise device as set forth in claim 1, further comprising
separate force resisting means for each of said foot supports.

33. The exercise device as set forth in claim 32, wherein said separate
force resisting means for each of said foot supports comprises a force resisting
device to resist downward movement of the associated foot support, and to return
such foot support to an upper position when the user is not applying downward

force to it.

34. The exercise device as set forth in claim 31, further comprising a
handle operatively connected to the associated foot support and adapted to be
gripped manually by the user during said horizontal skiing exercise.

35. The exercise device as set forth in claim 1, wherein said means
operatively connected between said foot supports and said base support includes
a generally horizontal linkage connected to said foot support, and a generally
vertical linkage pivotally connected at its lower end to said horizontal linkage and
pivotally connected at its upper end to said base support; and said force resisting
means comprises a force resisting device operatively connected to said generally
horizontal linkage to resist downward movement thereof.

36. The exercise device of claim 35, wherein said force resisting device
Is a fluid cylinder having a damper and spring to resist downward force on said
foot support, where said spring returns such foot support to an upper position
when the user is not applying downward force to it.

37. The exercise device of claim 36, wherein said fluid cylinder is
operatively arranged between said base support and said generally horizontal
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linkage so that when said fluid cylinder is fully stroked out due to the user's
downward force on it, said fluid cylinder acts as a link in a support mechanism
between said foot support and said support base to produce a substantially
horizontal back and forth movement of said foot support as a user simulates a
skiing movement.

38. An exercise device for providing a stair stepping exercise or
horizontal skiing exercise, or for permitting a combined stair stepping exercise in
a generally vertical direction and a cross country skiing exercise in a generally
horizontal direction, said exercise device comprising:

a base support;

. a pair of spaced foot supports for supporting the feet of a user in a

generally upright position;

linkage means operatively mounting said spaced foot supports for
movement in a generally vertical direction to simulate a stair stepping exercise
and movement in a 'generally horizontal direction to simulate a cross country
skiing exercise, said linkage means operatively arranged to permit said stair
stepping exercise or said cross country skiing exercise to be performed at the
discretion of the user by changing the striding action exerted through the feet of
the user against said spaced foot supports; and

resistance means operatively connected between said foot
supports and said base support for separately resisting the downward movement
of each of said foot supports upon a downward force exerted against an
associated foot support and returning said foot support to a rest position upon

release of said downward force.

39. The exercise device as set forth in claim 38, wherein said means
operatively connected between said foot supports and said base support includes
a generally horizontal linkage connected to said foot supports; and said
resistance means comprises a fluid cylinder device operatively connected to said
foot supports to resist downward movement thereof.
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40. An exercise device for permitting a range of paths of motion for a

user's feet, said exercise device comprising:

a base support;

a pair of spaced foot supports for supporting the feet of the user;
and

linkage means operatively connected between said foot supports
and said base support for mounting said foot supports for selective movement
along paths of motion including a generally vertical movement and a generally
horizontal movement, said linkage means operatively arranged to allow the user
to select a path of motion by changing the force exerted through the feet of the

user against said spaced foot supports.

41. An exercise device comprising:

a base support;

a pair of foot supports for supporting the feet of a user; and

guide means connected between said foot supports and said base
“support for permitting said foot supports to move in a generally vertical direction
for simulating a stair stepping exercise or a generally horizontal direction
simulating a horizontal skiing exercise;

sald guide means desighed and arranged to cause said foot

supports to remain in a generally horizontal orientation during stair stepping, or
skilng exercises.

42. The exercise device of claim 41, further comprising force resisting
means for resisting movement of said foot supports.

43. The exercise device of claim 42, wherein said force resisting
means includes spring means for each of said foot supports for returning such
foot supports to said position when a weight of the user is lifted therefrom.

44. The exercise device of claim 41, further comprising means for
Interconnecting foot supports of said pair of foot supports for causing upward
movement of one foot support when the other foot support is depressed.



CA 02148111 2004-05-19

- 26 -

45, The exercise device of claim 41, further comprising means for .
interconnecting foot supports of said pair of foot supports for causing forward
movement of one foot support when the other foot support is moved to the rear.

46. The exercise device of claim 44, further comprising means for
interconnecting foot supports of said pair of foot supports for causing forward
movement of one foot support when the other foot support is moved to the rear.
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