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[57) ABSTRACT

An exercise cycle having dual resistance structure as
disclosed. An exercise cycle utilizing a pedal and crank
and sprocket to drive a chain to a front mounted plastic
wheel which employs a plurality of blades to form a fan
to provide air resistance when the wheel 1s rotated.
Additionally, the hub of the wheel is contacted with a
strap to cover a significant portion of the circumference
of the wheel whereby the strap may be tightened to
increase the frictional resistance between the strap and
the hub of the wheel to provide additional resistance
when the front wheel is rotated by means of an exerciser
pedaling the exercise cycle. A heat dissipation band
covers the circumference of the wheel to dissipate heat
due to the frictional resistance of the strap.

35 Claims, 3 Drawing Sheets
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EXERCISE MACHINES WITH DUAL RESISTANCE
MEANS

Matter enclosed in heavy brackets £ ] appears in the
original patent but forms no part of this reigsue specifica-
tion; matter printed in italics indicates the additions made
by reissune.

FIELD

The instant invention relates to exercise machines
and, in particular, to stationary exercise cycles having a
bladed wheel to provide wind resistance.

STATE OF THE ART

Stationary exercise cycles have long been made with
various means of providing resistance to a wheel which
is connected by a continuous chain to a sprocket having
a crank with pedals on it. Early stationary exercise
cycles utilized a wheel to which resistance could be
applied by means of a pair of brake calipers of the type
typically used on 10-speed bicycles. A more recent
development has been the use of a strap in contact with
the rim of the wheel of the bicycle to provide some
resistance.

An example of an exercise cycle utilizing a strap
member to provide pedalling resistance is illustrated in
U.S. Pat. No. 4,592,544 to Smith et al. The “bicycle”
wheel in this patent is placed horizontally beneath the
pedals. The wheel has a circumferential groove in the
peripheral edge of the wheel into which a strap 1s
placed. Adjusting the tension on the strap adjusts the
amount of force which must be applied to the pedals to
cause the wheel to rotate at any given speed.

Also, exercise cycles have been made utihzing a
bladed front wheel whereby the blades form a fan to
provide air resistance to the front wheel as its being
rotated.

Exemplary of an exercise cycle employing a bladed
wheel is that illustrated in U.S. Pat. No. 4,082,264 to
Santos. The wheel in this instance is attached directly to
the pedal crank. The wheel is completely enclosed
within a wheel housing. An air inlet and outlet provide
for air ingress and egress to and from the wheel housing.
More recent developments in air-resistant exercycles
have utilized a traditional front wheel with blades as
means to provide pedal resistance during pedalling of
the exercycle.

SUMMARY OF THE INVENTION

The instant invention relates to exercise machines
employing a resistance-inducing wheel which is actu-
ated either directly or indirectly by an exerciser. Exer-
cise machines employing a rotatable wheel generally
include stationary exercise cycles, exercise rowing ma-
chines, exercise stair steppers and the like.

In the instant invention the wheel members provide
resistance to an exerciser by both air-resistance means
and friction means. The wheel members are generally
made of plastic with air-resistance blade members and
adapted to interact with friction means.

The instant invention rclates to an exercise cycle
(stationary exercise bicycle) which employs two means
of resistance to the front wheel. One means of resistance
is the use of blades or paddles radially positioned to
function as spokes to support the rim to the hub of the
wheel. Also, an adjustable strap which fits within a
U-shaped groove in the rim of the wheel is used to
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provide additional resistance, especially at low speeds.
The wheel, including the rim, of such an exercise cycle
is preferably made of plastic. The invention further
comprises the use of a metallic strip fixed within the
outwardly projecting U-shaped groove in the rim of the
wheel. The adjustable strap member contacts a metalli-
cized band or metal strip which may act as a heat con-
ductor to dissipate heat away from the point of friction
between the adjustable strap and the metallic strip.

Provision of dual resistance means in the exercise
cycle of the instant invention is especially useful inas-
much as dual propulsion means are provided to rotate
the front wheel. An exerciser rotates the front wheel by
means of his feet and hands. The exercisers feet propel
the pedals of the exercise cycle which, through crank
members attached to a drive sprockets, drives a contin-
uous chain interacting with a sprocket connected to the
hub of the front wheel. Also, the elongated handle bar
members are reciprocated by the hands of an exerciser.
The lower end of the handle bar members are con-
nected by a long link member (arm shaft rod) which is
connected to the cranks or pedals so that the reciprocal
motion of the lower end of the handle bar members
rotates the pedals, cranks and dnive sprocket.

DESCRIPTIONS OF FIGURES

FIG. 1 is a perspective view of an exercise cycle of
the instant invention;

FIG. 2 is a sectional view along section lines 2—2 of
the front wheel of the exercise cycle illustrated in FIG.
1 to illustrate the hub, blade members and rimm of the
front wheel.

FIG. 3 is an enlarged sectional view of the nm and
portion of a blade member of the front wheel sectional
view illustrated in FIG. 2.

FIG. 4 is a sectional view along section lines 4—4 of
the blade member illustrated in FIG. 3.

FIG. 5 is a partial cross-sectional view of a wheel.

FIG. 6 is a partial cross-sectional view of a wheel.

DETAILED DESCRIPTION OF INVENTION

The instant invention relates to an exercise cycle
having a chain driven front wheel wherein the front
wheel has radially positioned blades or paddles oriented
with their broad faces facing forward so that the rota-
tion of the front wheel creates significant air resistance
against the paddles and consequently provides in-
creased resistance to an exerciser pedalling the exercise
cycle. A wheel having blade members to form a fan
provides increased resistance proportional to the square
of the speed of rotation of the wheel. Thus, at low
speeds the wind resistance tends to be relatively low
and it is not until the wheel has been caused to rotate at
relatively high speeds that the wind resistance provide a
significant resistance to an exerciser using the bicycle.
The instant invention has been provided with an adjust-
able strap which fits within an outwardly projecting
U-shaped groove on the rim of the cycle wheel so that
additional frictional resistance may be experienced by
the wheel during rotation to increase the resistance an
exerciser experiences during low speeds as well as at
high speeds of rotation of the wheel.

The instant invention may be more fully understood
by reference to the attached illustrations.

FIG. 1 is a perspective view of the exercise cycle
which has a main frame member 10, a seat column 11
attached to the main frame member to support a seat 12
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attached to an adjustable seat post 13. The lower end
10a of the main frame member is attached to a trans-
verse foot bar 14 which forms one support member for
supporting the exercise cycle in an upright 15 position.
At the forward end 10b of the main frame member a
U-shaped front support (fork) 15 is attached, which in
conjunction with front foot bar 16 which is attached to
the lower end 15a of the front support member, sup-
ports the forward portion of the exercise cycle.

A pair of elongated handle bars 17 and 18 are rotat-
able attached to a transverse member 19 attached to the
main frame near its forward end. The elongated handle
bars, which are in the form of an inverted “J”, have
handle portions 17a and 18a and are rotatable attached
at about their mid point to a transverse member 19 and
interconnected with the pedal crank 20 by an arm or
link member 21 which is rotatable attached adjacent to
the pedal 22 and rotatable attached to a pin member
passing through the lower end 17a of the handle bar to
create an interconnection between the crank 20 and the
handlebar so that as the crank 20 is rotated the free ends
of the handle bar reciprocate, i.e. both upper and lower
ends move backward and forward in a reciprocating
motion. The reciprocation of the one handle bar to the
other is 180° out of phase, i.e. as the top of one handle
bar moves forward, the top of the other handle bar
moves to the rear. The front wheel 23 is rotatable at-
tached as its hub to an axle attached to the fork member
15.

‘The wheel 23 has blade members 24 which have wide
faces positioned transverse to the rim 24 of the wheel.
The blade members may have a thicker portion along
the longitudinal axis to assist the blade members in act-
ing as spokes radially attached to the central hub and to
the rim. The blade members are preferably equally
distantly spaced about the inner-circumference of the
nm of wheel 23.

An adjustable friction strap member 20 is secured at
one end to the front end 10a of the frame member 10.

The strap encircles a significant portion of the rim 25 of 40

the front wheel with its other end adjustably attached to
frame member 10 at a point above the pedal cranks.

The rim 28 as illustrated in FIGS. 2 and 3 in a cross-
sectional view along section lines 2—2 to show the
outwardly directed U-shaped trough formed by the
wall members (flanges) 25a and 25b and base 25¢. The
rim is generally made of plastic and has a substantial
solid thickness between the base 25¢c of the U-shaped
groove and the inner circumferential surface 26 of the
rim. This thickness designated as “t” is required for
strength of the rim and to provide sufficient structural
support for the rim to accept the tip of the blade mem-
bers 27. The coaction of the blade member 24 and slot
24a, not illustrated, formed in the inner peripheral sur-
face of the rim is illustrated in FIG. 3.

The blade members are generally significantly wider
than the rim as illustrated in FIG. 3 which is a frontal
view of the interaction of a blade member and the rim
25. The blade member 24 in F1G. 3 is illustrated with its
tip terminating short of the external periphery of rim
flanges 25a. The blade, however, may extend to the
outermost peripheral edge of flange 25a to provide
increased air resistance.

A cross section of a blade member is illustrated in
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FIG. 4. The blade has a thickened central portion 24b 65

which runs the length of the blade to reinforce the blade
so that it may perform the function of a spoke as well as
an air-resistance member.

4

A metallicized or metal strip 28 is bonded to the base
25¢ of the U-shaped trough 25 formed in the outer sur-
face of rim 24 by and adhesive layer 29. The metallic
strip 28 is preferably a continuous strip encircling the
rim. The metalhc strip 28 provides a good heat conduc-
tor to transfer heat caused by friction between the me-
tallic strip 28 and the friction strap member 30 which
contacts a significant portion of the metallic strip. Me-
tallic strip 28 provides an advantageous surface in com-
parison to plastic surface which would otherwise be
exposed to the friction inducing strap.

The strip 28 is generally a metallicized plastic band or
preferably a metal strip which provides a very smooth
surface against which the strap 30 may interact as well
as providing a heat conductor to dissipate heat away
from the friction area. While a molded plastic surface
generally appears smooth, any small imperfections on
the surface could cause undue wear on the friction
inducing strap 30. Also, the strip 28 provides a surface
which does not soften as the plastic might under heat
induced by the friction between the strap 30 and a plas-
tic surface.

The machine includes brake means to resist move-
ment of the wheel 23. One illustrated brake is a strap 30
which provides friction against the metallicized strip 28
on the wheel 23. It is preferably made of a fabric mate-
rial, especially a woven tough fabric such as nylon, with
an underlayment of felt or other softer less abrasive
matenal which contacts the metallicized strip. The
woven fabric strap and the underlayment are preferably
stitched together. The strap 30 is generally fixed at one
end and in the embodiment illustrated in the drawings
the strap is attached at its upper end adjacent the junc-
tion of the inclined main frame member and the front
fork. The strap 30 encircles the front wheel making
contact with approximately 30 to 70%, usually about
30%, of the circumference of wheel and is attached to
an adjustable cable through a mounting attached above
the sprocket to the frame member 10 at a point above
the sprocket hub. The adjustable cable is similar to a
brake caliber cable where one end is attached to the
adjustable strap and the other end is attached to a knob
mounted on a control panel attached to the angular
frame member near the upper portion of the frame
within easy reach of an exerciser so that the tension on
the strap may be readily adjusted while the exercycle is
being ridden.

The adjustable strap provides a constant friction on
the wheel regardless of speed of the wheel. Thus, at
lower speeds an exerciser riding the exercise cycle will
feel more resistance than would be provided by the
blades of the wheel. Since the resistance experienced by
the wheel blades is directly proportional 1o the sguare
velocity or speed of the wheel when the speed is dou-
bled, the resistance is quadrupled. At low speeds, how-
ever, there is very little resistance provided by the fan
blades.

Thus, an exerciser may adjust the strap so that a high
resistance is provided at lower speeds as the exerciser is
beginning an exercise routine. As the exerciser speeds
up his routine he may wish to adjust the strap to provide
slightly lower resistance as the higher fan speeds are
reached and a high resistance is provided by the fan
blades. Also, if an exerciser is riding at a relatively high
speed and wishes to simulate the increased resistance
experience by riding up a hill on a bicycle then the
adjustable strap may be adjusted to provide some in-
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creased resistance while the exerciser attempts to main-
tain a constant rotational speed of the front wheel.

Assuming that frictional resistance (Rr) equals air
resistance (R ) at a given speed, eq. 10 mph. Doubling
the speed increases the air resistance to 4R 4, thereby
increasing the total resistance from 2R 4 to SR 4 (since
R4=Rrat the first speed, then R 4 can be substituted for
R rin any resistance equation.) Thus, doubling the speed
in this instance increases total resistance by only 2§
times rather than four times, giving a more gradual
resistance increase.

The exercise machines of this invention employing a
wheel with dual resistance means may be conventional
exercise cycles with said wheel positioned vertically or
horizontally. The drive means for such exercise cycles
may be conventional pedals attached to a rotatable
crank and inter-connected to the wheel by sprockets
and continuous chain means or by a direct drive
through a drive shaft and gears.

Also, the exercise cycle may be equipped with recip-
rocating handle bars which are hand-powered and at-
tached either directly or indirectly to the wheel in a
manner to translate reciprocal motion to rotary motion.

The exercise machine of the instant invention may be
a rowing machine wherein handles (oars) are affixed to
said wheel having dual resistance means to translate the
reciprocal motion of said oars (handles) to rotary wheel
motion in a manner similar to that illustrated in F1G. 1.
Other exercise machines which may usefully employ a
wheel member having dual resistance machines include
stair-steppers, cross-country ski exercisers and the like
wherein the reciprocal motion of foot-powered and/or
hand-powered members may be translated into a rotary
wheel motion by mechanisms similar to those described
and illustrated herein with regard to hand-powered
handle members affixed to an exercise cycle.

Friction may also be applied to a wheel having
bladed air resistance members by brake calipers or by a
single brake shoe. The plastic rim may be modified with
a pair of thin, doughnut-shaped plasticized members to
interact with the brake pads of a caliper brake. Also, a
single brake shoe which fits within the U-shaped hub
may be used instead of the flexible strap to apply fric-
tion to the blade wheel as 1t rotates.

Another useful embodiment within the scope of the
instant invention includes securing the friction inducing
strap within the U-shaped groove on the wheel hub and
contacting it with a flexible metal, heat conducting strip

The bladed wheel preferably has blade members
which are significantly wider than its rim. The nm
width of a U-shaped rim having an external groove or
trough may vary from about one-half to about one and
one-half inches, with a width of about one inch being
typical. The U-shaped trough typically is at least about
one-half inch wide since the friction strap members are
typically about § to 1 inch in width, although narrower
as wider strips may be effectively utilized. Since the nm
width tends to block air flow to that portion of the blade
member concealed by the rim it is preferred that the nm
not be wider than necessary to accommodate the fric-
tion strap.

In the instant invention the width of the blade mem-
bers may vary from about two inches to about four
inches with a width of about 24 to 3 inches being typi-
cal. -
The effectiveness of the blade members is generally
enhanced by a narrowing of the rim member. A wheel
structure which effectively utilizes air resistance and
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friction resistance is one wherein the rim is very nar-
row, from about one-eight to about one-fourth inch in
thickness and is a circular fin, i.e. a thin annulus having
a radial length of about one to about three inches. Fric-
tion resistance is readily applied by caliper-type brake
members. Such a structure is illustrated in FIG. §
wherein the rim 81 is a circular, thin disk having a large
central opening. The rim of course could be a solid disk
with blade members integrally molded to the nm. If
desired, a U-shaped friction inducing strap may be used
to contact the peripheral surface of the thin, fin-shaped
rim.
In FIG. S the rim 51 may be made of metal or plastic.
A heat conductive band 52 may be effectively used on
one or both sides of the rim 51 to provide a smooth, heat
conductive surface in contact with the brake pads 53 of
the caliper brake 54. As illustrated in FIG. §, the blade
member 58 is shielded very little by the rim.

Since air resistance is in proportion to the square of
air velocity, the peripheral portion (tip) of the blade,
which have the greatest linear velocity, provide more
air resistance per inch of area than inner portions of the
blade members. Thus, & long blade with maximum tip
width is preferred. Generally, the radial length of a
blade is constrained by the structure of an exercise ma-
chine. Blades having a radial length of from about nine
to about fifteen inches are typical.

A wheel structure having radial blade members with
any significant rim interference is illustrated in FI1G. 6.
The blade members 61 may be free at their tip or a very
thin rim such as that illustrated in FIG. § may be uti-
lized. The hub 62 may be constructed with & diameter
slightly larger than usual to provide a space for a pair of
heat conductive strips 63 to be contacted by a spaced,
pair of friction inducing straps 64. The friction inducing
straps must be spaced sufficiently to permit blades 61 to
pass between them. FIG. 6 illustrates only one blade
attached to hub 62, however, numerous blades would
be attached. The illustration of a single blade in F1G. 6
was solely for simplicity of illustration.

What is claimed:

1. An exercise machine comprising:

a frame;

a plastic wheel having a U-shaped external nm hav-
ing a circular base surface and outwardly project-
ing sidewalls, said wheel rotatably adapted to said
frame and having [radially positioned,} radially-
positioned air [resistant] resistance blade members
to resist rotational movement of said wheel;

brake means adapted to said frame to resist movement
of said wheel;

drive means adapted to said frame for operation by a
user to propel said wheel,

and heat dissipation means to dissipate heat generated
by said brake means, said heat dissipation means
being a smooth, thin, substantially continuous,
[heat conductive-band] heat-conductive band
member affixed to [the external] said circular
base surface of [the] said U-shaped external nm.

2. The exercise machine of claim 1 wherein said brake
means is an adjustable strap [which] that makes
contact with said [ wheel] hear dissipation means.

3. The exercise machine of claim 1 wherein said
wheel has [an external rim and] a central hub and said
air [resistant]} resistance blade members are positioned
to extend from said hub to said nm.
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4. The exercise cycle of claim 1 wherein said wheel is
affixed to said frame [in]} 20 rotate about a horizontal
[position] axis. |

3. The exercise cycle of claim 1 wherein said exercise
machine is a stationary cycle and said plastic wheel is
affixed to said frame in a vertical position.

6. The exercise cycle of claim 8§ wherein said drive
means comprises & pair of pedals affixed to a rotatable
crank which is [ inter-connected? interconnected to said
plastic wheel.

7. The exercise machine of claim 6 wherein said drive
means includes a pair of handle bar members reciprocat-
ingly attached to said frame and interconnected to said
[drive means] plastic wheel

8. An exercise cycle having a frame and a wheel
assembly driven by drive means interconnected to a
[pedal powered,} pedal-powered rotatable crank, the
improvement comprising:

a light-weight plastic wheel having [radially posi-
tioned, air-resistant] radially-positioned air resis-
tance blade members:

a U-shaped external rim on said front-wheel plastic
wheel having a circular base surface and outwardly
projecting sidewalls (flanges);

a smooth, thin [heat conductive), Aeat-conductive,
substantially continuous,band member affixed to
[the] said circular base surface of said U-shaped
external rim;

an adjustable strap member attached at each end to
said frame and in contact with and encircling a
[significant] substantial portion of said continu-
ous band member, said strap member having ad-

justable tensioning means to increase the friction

between said strap member and said heat conduc-
tive band when [the front] said wheel is rotated.

9. The exercise cycle of claim 8 wherein said heat
conductive band is a [metallic surfaced metallic-sur-
Jaced member adhesively bonded to [the] said circular
base surface of said U-shaped rnm of [the] said plastic
front wheel.

10. The exercise cycle of claim 8 wherein said adjust-
able strap member is a flexible, woven fiber strap.

11. The exercise cycle of claim 8 wherein said adjust-
able strap member contacts at least about thirty percent
of the circumference of said heat conductive band.

12. The exercise cycle of claim 8 wherein the width
of said blade members is greater than the width of said
U-shaped exrernal rim.

13. The exercise cycle of claim [9] & wherein said
heat conductive band is a thin metal band.

[14. The exercise cycle of claim 9 wherein said heat
conductive band is a plastic band having at least its top
surface coated with a very thin metal coating. ]

15. The exercise cycle of claim 8 wherein said light-
weight plastic wheel has a central hub and said blade
members extend radially from said central hub to said
U-shaped external rim.

16. The exercise cycle of claim 185 wherein [said)
each blade [ members have}] member has a longitudinal
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portion [which] thar is thicker than the remainder of 60

said blade member.

17. The exercise cycle of claim 16 wherein said
thicker longitudinal portion of said blade member is
located substantially along the longitudinal axis of said
blade member.

18. The exercise cycle of ciaim 8 wherein said
[front} lightweight plastic wheel has at least six blade
members.

19. The exercise cycle of claim 8 wherein said
[ front] lightweight plastic wheel has a pair of open grill
members externally outboard of said blade members
adapted to prevent intrusion of finger-sized foreign
objects into said lightweight plastic wheel.

20. An exercise machine comprising:

frame means for positioning on a support surface;

drive means adapted to said frame means for opera-
tion by a user;

wheel means rotatably secured to said frame means
and interconnected to said drive means for rotation
thereby, said wheel means being formed of plastic
with a hub, a plurality of air [resistant] resistance
blades secured to and extending away from said
hub and a rim positioned about the distal end of
said air [resistant] resiszance blades;

brake means positioned about said rim to resist move-
ment of said wheel means, said brake means being
a friction strap operable by the user; and

heat dissipation means positioned about said rim to
dissipate heat upon rotation of said wheel means by
said drive means against the resistance of [the]
said friction strap.

21. An exercise machine comprising:

a frame;

a plastic-like wheel having a U-shaped external rim with
a circular base surface and outwardly projecting side-
walls, said wheel being rotatably adapted to said
frame and having radially-positioned air resistance
blade members to resist rotational movement of said
wheel;

brake means adapted 1o said frame and selectively posi-
tionable by a user to resist movement of said wheel
with a desired amount of force;

drive means adapted to frame and interconnected to said

- wheel for operation by a user to propel said whee!l: and

heat dissipation means to dissipate heat generated by

said brake means, said heat dissipation means being a

smooth, thin, substantially continuous, heat-conduc-

tive band member affixed to said circular base surface

of said external rim and formed of material different
than said wheel.

22. An exercise machine comprising:

a frame;

a plastic-like wheel rotatably adapied to said frame and
having radially-positioned air resistance blade mem-
bers to resist rotational movement of said wheel;

brake means adapted to said frame and positioned to
resist movemen! of said wheel said brake means being
selectively positionable by a user 1o enable adjustment
in the amount of resistance applied to said wheel;

heat dissipation means to dissipate heat generated by
said brake means, said heat dissipation means being a
smooth, thin, substantially continuous, heat-conduc-
tive band member affixed 10 a circular base surface of
said wheel and formed of material different than said
wheel: and

drive means adapted to said frame and interconnected to
said wheel for operation by a user 1o propel said wheel.

23. The exercise machine of claim 22 wherein said brake

means is a caliper brake selectively positionable to resist
movement of said wheel.

24. The exercise machine of claim 22 wherein said wheel!

65 has a rim with sidewalls.

2. The exercise machine of claim 24 wherein said brake
means is positioned to contact said rim of said wheel and
said brake means is a caliper brake.
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26. The exercise machine of claim 22 wherein said brake
means includes an adjustable strap positioned to resist
movement of said wheel.

27. The exercise machine of claim 24 wherein said brake
means is an adjustable strap which makes contact with the
rim of said wheel. |

28. The exercise machine of claim 22 wherein said wheel
has an external rim and a central hub and said air resis-
tance blade members are positioned to extend from said
central hub to said external rim.

29. The exercise cycle of claim 22 wherein said exercise
machine is a stationary cycle and wherein said drive means
comprises a pair of pedals affixed to a rotatable crank.

30, The exercise machine of claim 29 wherein said drive
means includes a pair of handle bar members reciprocating
attached to said frame and interconnected to said wheel.

31. The exercise machine comprising.

a frame;

a plastic-like wheel rotatably adapted 1o said frame and
having radially-positioned air resistance blade mem-
bers to resist rotational movement of said wheel in
proportion to the speed of rotation of said wheel;

brake means adapted to said frame and positioned to
[frictionally resist movement of said wheel said brake
means being selectively positionable by a user to en-
able adjustment in the amount of resistance applied to
said wheel;

heat dissipation means to dissipate heat generated by
said brake means, said heat dissipation means being a
smooth, thin, substantially continuous, heat-conduc-
tive band member affixed to a circular base surface of
said wheel and formed of material different than said
wheel; and

drive means adapted 10 said frame and interconnected to
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said brake means includes friction means positioned to
contact said friction surface to resist movement of said
wheel.

33, The exercise machine of claim 33 wherein said brake
means is an adjustable strap which makes contact with said

friction surface.

34. The exercise machine of claim 32 wherein said brake

means is a caliper brake.

35. An exercise machine comprising:

a frame;

a plastic-like wheel rotatably adapted to said frame and
having radially positioned, air resistance blade mem-
bers to resist rotational movement of said wheel and 1o
increase the resistance upon increasing the speed of
rotation of said wheel: said wheel having a rim to
which said blade members are attached, said blade
members having at least a portion adjacent said rim
that is wider than said rim;

brake means adapted to said frame and positioned to
apply a frictional force resistive to movement of said
wheel and that is essentially independent of the speed
of rotation of said wheel said brake means being ad-
justable by a user to enable selective application in the
amount frictional force;

heat dissipation means to dissipate hea! generated by
said brake means, said heat dissipation means being a
smooth, thin, substantially continuous, heat-conduc-
tive band member affixed to a circular base surface of
said external rim and formed of material different
than said wheel; and

drive means adapted to said frame for operation by a
user to propel said wheel.

36. The exercise machine of claim 35 wherein said brake

said wheel for operation by a user to propel said wheel. 35 means is an adjustable strap which makes contact with said

32. The exercise machine of claim 31 wherein said wheel
has a friction surface associated therewith, and wherein

45

33

65

wheel.
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