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Description
BACKGROUND AND SUMMARY

[0001] Various types of indoor exercise equipment are
designed to mimic or simulate exercise activities that are
typically done in an outdoor environment. For example,
a stationary treadmill allows a user to walk or run indoors
as opposed to outdoors. Similarly, a stationary cycle al-
lows the user to experience cycling-type exercise indoors
as opposed to outdoors. As an example of the latter, a
conventional bicycle can be mounted to an indoor bicycle
trainer, which allows the user to adapt a bicycle, which
is typically used outdoors, for use in an indoor environ-
ment. An example of such equipment can be seen in
US2019/118058 and US2012/071301.

[0002] While actual outdoor conditions cannot be ex-
actly replicated when exercising on exercise equipment
in an indoor environment, exercise equipment can be
configured or controlled to simulate outdoor conditions.
For example, in the case of the treadmill, the incline of
the treadmill belt can be adjusted to simulate running or
walking uphill or downhill. Stationary cycles and bicycle
trainers, which most commonly are positioned upright
and horizontal, have been designed to include features
that allow the stationary cycle or bicycle and trainer com-
bination to tilt side-to-side and to adjust an angle of incli-
nation either upwardly or downwardly.

[0003] The invention is as defined in the appended
claims.
[0004] Itis an object of the presentinvention to enable

a user to more realistically experience movement that
occurs in an outdoor environment when using an item of
exercise equipment in an indoor environment. It is an-
other object of the invention to provide movement of an
item of exercise equipment in different directions or
planes to enhance the user’s experience when using the
item of exercise equipment. It is a still further object of
the invention to provide a support system for an item of
exercise equipment that allows movement of the item of
exercise equipmentin different directions to enhance the
user’s experience, and that can be either incorporated in
the item of exercise equipment during original manufac-
ture or that can be used with existing items of exercise
equipment.

[0005] In accordance with a first aspect of the inven-
tion, an item of exercise equipmentincludes a frame con-
figured to support a user, a user input arrangement mov-
ably mounted to the frame for enabling a user to apply
input forces during exercise, and a support arrangement
with which the frame is engaged. The support arrange-
ment supports the frame above a support surface, and
is configured to provide movement of the frame in a fore-
aft direction along a longitudinal axis in response to input
forces applied to the frame by the user. The support ar-
rangement is configured to provide tilting movement of
the frame about a tilt axis that extends primarily in the
fore-aft direction. In one embodiment, the frame and the
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movable input arrangement are in the form of a cycle-
type device.

[0006] A neutral biasing arrangement is provided for
biasing the frame toward a fore-aft neutral position and
atilting neutral position. The neutral biasing arrangement
may include a first biasing arrangement for biasing the
frame toward the fore-aft neutral position and a second
biasing arrangement for biasing the frame toward a tilt
neutral position.

[0007] The frame may be engaged with the support
arrangement via engagement of a pair of rollers with a
pair of support members, with the support members and
rollers cooperating to provide fore-aft movement of the
frame relative to the support arrangement. In one version,
the pair of support members are interconnected with the
frame and the pair of rollers are interconnected with the
support arrangement. Each roller may be in the form of
a grooved roller, and relative axial fore-aft movement be-
tween the support members and the grooved rollers re-
sults in movement of the frame in the fore-aft direction
and relative pivoting movement between the support
members and the grooved rollers results in tilting move-
ment of the frame about the tilt axis.

[0008] The pair of support members may be in the form
of a front support member located toward a forward end
defined by the frame and a rear support member located
toward a rearward end defined by the frame. The rear
support member may be located at a lower elevation rel-
ative to the support surface than the front support mem-
ber to more closely resemble a road-like feel when op-
erating the cycle.

[0009] The first biasing arrangement may be in the
form of an arcuate configuration of the support members
that provides a gravity bias of the frame toward the fore-
aft neutral position.

[0010] The support arrangement is in the form of a
base, and the second biasing arrangement includes a tilt
neutral biasing arrangementinterconnected between the
base and the frame that applies opposite laterally direct-
ed biasing forces to the frame that urge the frame toward
the tilt neutral position. The base may include a pair of
laterally spaced apart stanchions, and the tilt neutral bi-
asing arrangement may include a centering guide mem-
ber interconnected with the frame and located between
the pair of stanchions. A pair of flexible elongated biasing
members are interconnected with and extend in laterally
opposite directions from the centering guide member,
and a biasing arrangement associated with each of the
stanchions. Each flexible elongated biasing member is
interconnected with one of the biasing arrangements,
such that biasing forces exerted by the biasing arrange-
ments bias the centering guide member toward a neutral
position corresponding to the tilt neutral position of the
frame. In one form, the centering guide member defines
an axially extending internal passage, and the flexible
elongated biasing members are interconnected with a
shuttle that is movable within the internal passage of the
centering guide member to accommodate fore-aft move-
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ment of the frame relative to the base. Each biasing ar-
rangement may be in the form of one or more springs
interconnected between one of the stanchions and one
of the flexible elongated biasing members.

[0011] In accordance with another aspect, an exercise
cycleincludes a base configured for placement on a sup-
porting surface, a frame configured to support a user and
including a pedal-type user force input arrangement, and
a movable support arrangement interposed between the
base and the frame for providing movement of the frame
relative to the base during use. The movable support
arrangement is configured to provide axial fore-aft move-
ment of the frame relative to the base and side-to-side
tilting movement of the frame relative to the base. An
axial centering arrangement is interposed between the
base and the frame for biasing the frame toward an axial
fore-aft neutral position, and a tilt centering arrangement
is interposed between the base and the frame for biasing
the frame toward a tilt neutral position. The movable sup-
port arrangement includes a pair of axially spaced apart
support members engaged with a pair of axially spaced
apart rollers, and relative axial movement between the
support members and the rollers causes axial fore-aft
movement of the frame relative to the base. Relative piv-
oting movement between the support members and the
rollers causes side-to-side tilting movement of the frame
relative to the base. Each support member may have an
arcuate configuration that provides a gravity bias of the
frame relative to the base in the axial fore-aft direction.
Tilting side-to-side movement of the frame relative to the
base occurs about a front tilt axis and a rear tilt axis. The
front tilt axis may be at a higher elevation relative to the
support surface than the rear tilt axis. The tilt centering
arrangement is configured to apply oppositely directed
lateral forces on the frame at a location below the front
tilt axis and below the rear tilt axis that tend to urge the
frame toward the tilt neutral position

[0012] Other aspects, features and advantages of the
invention will become apparent to those skilled in the art
from the following detailed description and accompany-
ing drawings. It should be understood, however, that the
detailed description and specific examples, while indicat-
ing certain embodiments of the present invention, are
given by way of illustration and not of limitation. Many
changes and modifications may be made within the
scope of the presentinvention without departing from the
scope thereof as defined by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A clear conception of the advantages and fea-
tures constituting the presentinvention, and the construc-
tion and operation of typical mechanisms provided with
the presentinvention, will become more readily apparent
by referring to the exemplary, and therefore non-limiting,
embodiments illustrated in the drawings accompanying
and forming a part of this specification, wherein like ref-
erence numerals designate the same elements can be
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several views, and in which:

Fig. 1 is an isometric view of an embodiment of a
movable support for an item of exercise equipment
in accordance with the present disclosure, in which
the item of exercise equipment is in the form of a
bicycle mounted to a bicycle trainer;

Fig. 2is a side elevation view of the movable exercise
equipment support and bicycle and trainer combina-
tion of Fig. 1;

Fig. 3is aview similar to Fig. 2, showing the movable
exercise equipment support without the bicycle and
trainer combination;

Fig. 4 is an end elevation view of the movable exer-
cise equipment support of Figs. 1-3, showing tilting
movement of the support in a first direction;

Fig. 5 is an end elevation view of the movable exer-
cise equipment support of Figs. 1-4, showing tilting
movement of the support in a second direction op-
posite the first direction;

Fig. 6 is a bottom plan view of the movable exercise
equipment support of Figs. 1-5;

Fig. 7 is a top plan view of the movable exercise
equipment support of Figs. 1-6;

Fig. 8 is an isometric view of a base and frame form-
ing a part of the movable exercise equipment support
of Figs. 1-7;

Fig.9is a side elevation view of the movable exercise
equipment support base and frame of Fig. 8;

Fig. 10 is a view similar to Fig. 9, showing axial or
fore-aft movement of the frame relative to the base
in a first direction;

Fig. 11 is a view similar to Figs. 9 and 10, showing
axial or fore-aft movement of the frame relative to
the base in a second direction opposite the first di-
rection

Fig. 12 is a top plan view of the movable exercise
equipment support base and frame of Fig. 8;

Fig. 13 is isometric view of the underside of the mov-
able exercise equipment support of Figs. 1-7;

Fig. 14 is an enlarged partial isometric view of the
portion of Fig. 13 designated by the line 14-14;
Figs. 15 and 16 are views similar to Figs. 9 and 10,
respectively, showing the base and frame portions
of the movable exercise equipment support with a
platform portion of the movable exercise equipment
support removed;

Fig. 17 is a partial section view taken along line 17-17
of Fig. 14;

Fig. 18 is a side elevation view, partially in section,
showing an embodiment of a biasing arrangement
incorporated into the movable exercise equipment
support of Figs. 1-8, with reference to line 18-18 of
Fig. 8;

Fig. 19 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure, showing the mov-
able exercise equipment supportin an operative, use
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configuration;

Fig. 20 is an end elevation view of the movable ex-
ercise equipment support of Fig. 19;

Fig. 21 is a longitudinal section view taken along line
21-21 of Fig. 20;

Fig. 22 is a partial section view similar to Fig. 18,
showing a tilt biasing arrangement incorporated into
the movable exercise equipment support of Fig. 19;
Fig. 23 is an isometric view of the movable exercise
equipment support of Figs. 19-22, showing the mov-
able exercise equipment support in an inoperative,
folded configuration;

Fig. 24 is a side elevation view of the folded movable
exercise equipment support of Figs. 19-23;

Fig. 24ais an isometric view of an embodiment of a
movable exercise equipment support similar to that
shown in Figs. 19-25, showing a bicycle and trainer
positioned on the exercise equipment support;

Fig. 24b is a side elevation view of the movable ex-
ercise equipment support of Fig. 24a;

Fig. 24cis a longitudinal section view of the movable
exercise equipment support of Fig. 24a;

Fig. 24d is a partial isometric view showing a portion
of the movable exercise equipment support of Fig.
24aand a coupling mechanism incorporated therein,
in which the coupling mechanism is shown in a re-
tracted or inoperative position;

Fig. 24e is a view similar to Fig. 24d, showing the
coupling mechanism in an extended or operative po-
sition;

Fig. 24f is a partial section view taken along line 24f-
24f of Fig. 24d;

Fig. 24g is a partial section view taken along line
249-249 of Fig. 24e;

Fig. 24h is an isometric view of a movable coupling
member incorporated into the coupling mechanism
of Figs. 24d-24g;

Fig. 24i is a section view taken along line 24i-24i of
Fig. 24h;

Fig. 24j is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 24k is a front elevation view of the movable ex-
ercise equipment support of Fig. 24j;

Fig. 24l is a side elevation view of the movable ex-
ercise equipment support of Fig. 24j;

Fig.24mis alongitudinal section view of the movable
exercise equipment support of Fig. 24j;

Fig. 25 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 26 is a partial isometric view showing a rear por-
tion of the movable exercise equipment support of
Fig. 25;

Fig. 27 is a section view taken along line 27-27 of
Fig. 26;

Fig. 28 is a partial section view taken along line 28-28
of Fig. 26;
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Fig. 29 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 30 is a rear elevation view of the movable exer-
cise equipment support of Fig. 29;

Fig. 31 is a view similar to Fig. 30, showing in alter-
native embodiment for providing movement of the
exercise equipment about the tilt axis;

Fig. 32 is view similar to Figs. 30 and 31, illustrating
tilting movement of the exercise equipment in the
embodiments of Figs. 29- 31;

Fig. 33 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 34 is an exploded isometric view illustrating com-
ponents of another embodiment of a movable exer-
cise equipment support in accordance with the
present disclosure;

Fig. 35 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 36 is top plan view of the movable exercise
equipment support of Fig. 35;

Fig. 37 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 38 is a view similar to Fig. 37, showing a bicycle
and trainer secured to the movable exercise equip-
ment support;

Fig. 39 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 40 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 41 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 42 is a front elevation view of the movable ex-
ercise equipment support of Fig. 41;

Fig. 43 is a side elevation view of the movable exer-
cise equipment support of Figs. 41 and 42;

Fig. 44 is an isometric view of another embodiment
of a movable exercise equipment support in accord-
ance with the present disclosure;

Fig. 45 is side elevation view of the movable exercise
equipment support of Fig. 44;

Fig. 46 is a top plan view of the movable exercise
equipment support of Figs. 44 and 45;

Fig. 47 is an isometric view of an item of exercise
equipment, in the form of a stationary cycle, which
incorporates a movable support in accordance with
the present disclosure;

Fig. 48 is arear elevation view of the item of exercise
equipment of Fig. 47;

Fig. 49 is side elevation view of the item of exercise
equipment of Figs. 47 and 48;

Fig. 50 is an isometric view of a bicycle trainer incor-
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porating a movable support in accordance with the
present disclosure;

Fig. 51 is a rear elevation view of the bicycle trainer
of Fig. 50;

Fig. 52 is a side elevation view of the bicycle trainer
of Figs. 50 and 51;

Fig. 53 is a side elevation view of another embodi-
ment of a movable exercise equipment support in
accordance with the present disclosure;

Fig. 54 is an isometric view of the movable exercise
equipment support of Fig. 53;

Fig. 55 is a section view taken along line 55-55 of
Fig. 53;

Fig. 56 is a view similar to Fig. 55, showing tilting
movement of the movable exercise equipment sup-
port;

Fig. 57 is a section view taken along line 57-57 of
Fig. 55;

Fig. 58 is an isometric view of a stationary cycle in-
corporating a movable support in accordance with
the present invention;

Fig. 59 is a side elevation view, partially in section,
of the movable exercise equipment support and sta-
tionary cycle of Fig. 58;

Fig. 60 is a front elevation view of the movable ex-
ercise equipment support and stationary cycle of
Figs. 58 and 59;

Fig. 61 is a cross sectional view taken along line
61-61 of Fig. 60;

Fig. 62 is an isometric view, partially in section, of
the movable exercise equipment support and sta-
tionary cycle of Fig. 59;

Fig. 63 is an enlarged partial side elevation view,
partially in section, of the movable exercise equip-
ment support and stationary cycle of Fig. 58;

Fig. 64 is a partial front cross section view of the
movable exercise equipment support and stationary
cycle of Fig. 60;

Fig. 65 is a partial rear elevation view of the movable
exercise equipment support and stationary cycle of
Fig. 58;

Fig. 66 is an enlarged partial isometric view of the
portion of Fig. 61 designated by line 66-66;

Fig. 67 is an enlarged partial isometric view of the
portion of Fig. 61 designated by line 67-67;

Fig. 68 is an enlarged partial isometric view of the
portion of Fig. 61 designated by line 68-68;

Fig. 69 is a cross section view taken along line 69-69
of Fig. 68;

Fig. 70 is an enlarged left isometric view of a center-
ing mechanism assembly of Figs. 68-69;

Fig. 71 is an enlarged right isometric view of the
centering mechanism assembly of Figs. 68-70;

Fig. 72 is a side elevation view of the movable exer-
cise equipment support and stationary cycle of Figs.
58-60, showing movementof the supportin a forward
direction;

Fig. 73 is a side elevation view of the movable exer-
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cise equipment support and stationary cycle of Figs.
58-60 and 72, showing movement of the support in
an aft direction;

Fig. 74 is a front elevation view of the movable ex-
ercise equipment support and stationary cycle of
Figs. 58-60 and 72-73, showing tilting movement of
the support in a first direction; and

Fig. 75 is a front elevation view of the movable ex-
ercise equipment support and stationary cycle of
Figs. 58-60 and 72-74, showing tilting movement of
the support in a second direction.

[0014] In describing the embodiments of the invention
which are illustrated in the drawings, specific terminology
will be resorted to for the sake of clarity. However, it is
not intended that the invention be limited to the specific
terms so selected and it is to be understood that each
specific term includes all technical equivalents which op-
erate in a similar manner to accomplish a similar purpose.
Forexample, the words "connected," "attached," orterms
similar thereto are often used. They are not limited to
direct connection or attachment, but include connection
or attachment to other elements where such connection
or attachment is recognized as being equivalent by those
skilled in the art.

DETAILED DESCRIPTION

[0015] The various features and advantageous details
of the subject matter disclosed herein are explained more
fully with reference to the non-limiting embodiments de-
scribed in detail in the following description.

[0016] Referring to the following description in which
like reference numerals represent like parts throughout
the disclosure, a first embodiment of a movable exercise
equipment support in accordance with the present dis-
closure is shown generally at 100 in Figs. 1-18. In this
embodiment, the movable exercise equipment support
100 is separate from, but adapted to support, an item of
exercise equipment. In the illustrated embodiment, the
item of exercise equipment is in the form of a bicycle B
engaged with a bicycle trainer T. The bicycle trainer T is
illustrated as arelatively conventional trainer that engag-
es the rear wheel of the bicycle B and provides resistance
when the user applies input forces to the pedals of bicycle
B, in a manner as is known. Trainers of this type are
commonly available, such as under the brand CycleOps
manufactured by Saris Cycling Group, Inc. of Madison
Wisconsin. Itis understood, however, that any other type
of bicycle trainer, such as a director drive trainer, may be
employed. It is further understood that the item of exer-
cise equipment supported by the movable exercise
equipment support 100 need not be limited to equipment
such as a bicycle and trainer combination, and that any
type of stationary exercise equipment to which repetitive
or cyclic forces are applied by a user during operation
may be employed.

[0017] The movable exercise equipment support 100
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generally includes a base 102 that is adapted to be po-
sitioned on a supporting surface such as a floor, a plat-
form 104, and a frame 106. The bicycle B and trainer T
are positioned on an upwardly facing surface defined by
the platform 104. The platform 104 is secured to the frame
106, and the frame 106 is movably mounted to the base
102, in a manner to be explained. The frame 106 is mov-
able relative to the base 102 in response to input forces
applied by the user to the pedals of bicycle B during use,
as will also be explained. In a first direction of movement,
as shown in Figs. 4 and 5, the platform 104 and frame
106 are movabile in clockwise and counterclockwise di-
rections about a longitudinal tilt axis, which enables the
bicycle B, trainer T and the user to move from side-to-
side in response to input forces applied by the user to
the pedals of bicycle B.

[0018] As shown in Figs. 6 and 8, the base 102 may
be formed of tubular metal members that are secured
together in a generally rectangular configuration, al-
though other satisfactory materials and configurations
may be employed. In the illustrated embodiment, the
base 102 includes a pair of side members 108a, 108b
and a pair of end members 110a, 110b. A bracket 112a
is mounted to the end member 110a, and a bracket 112b
is mounted to the end member 110b. The bracket 112a
rotatably supports a grooved roller 114a, and the bracket
112b rotatably supports a grooved roller 114b.

[0019] A step 116 is secured to one of the base side
members 108a, 108b. In the illustrated embodiment, the
step 116 includes an upright post 118 that is secured at
its lower end to the base side member 108b, and a gen-
erally horizontal step member 120 secured to the upper
end of the post 118. The step 116 is stationarily secured
to the base102, and is adapted to support the weight of
the user above the platform 104 as the user mounts and
dismounts the bicycle B.

[0020] Inthe illustrated embodiment, the frame 106 in-
cludes a longitudinal frame member 122 that overlies the
base 102 and that extends beyond the ends of base 102.
A series of platform mounting members are located
above and secured to the longitudinal frame member
122. Representatively, the platform mounting members
may include a front transverse platform mounting mem-
ber 124, an intermediate transverse platform mounting
member 126, and a rear transverse platform mounting
member 128. A rear subframe, which includes a pair of
side subframe members 130a, 130b and an end sub-
frame member 132, is secured to the rear transverse
platform mounting member 128, extending rearwardly
therefrom. A pair of tilt biasing bracket assemblies 134a,
134b, the construction and operation of which will later
be explained, are pivotably mounted to side subframe
members 130a, 130b.

[0021] The platform 104 overlies and is secured to the
platform mounting members 124, 126, 128, 130a, 130b
and 132 of frame 106. The platform 104 may be have a
generally flat, planar configuration, defining an upwardly
facing top surface on which the bicycle B and trainer T
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can be positioned. If desired, the platform 104 may in-
clude a series of holes or apertures, which may receive
fasteners, straps, etc. that can be used to secure the
bicycle B and trainer T in position. Suitable fasteners are
adapted to extend through openings in the platform
mounting members 124, 126, 128, 130a, 130b and 132
and into engagement with the platform 104 for securing
the platform 104 to the frame 106. The platform 104 may
have any configuration as desired, and in the illustrated
embodiment has a somewhat wider rear area for accom-
modating the trainer T and a narrower forward area on
which the front wheel of the bicycle B is positioned.
[0022] The longitudinal frame member 122 is provided
with rear and front engagement areas 136a, 136b, re-
spectively. The rear and front engagement areas 136a,
136b rest on and are supported by the rear and front
grooved rollers 114a, 114b, respectively, to allow frame
106, and thereby platform 104 and bicycle B and trainer
T supported thereabove, to move in an axial or fore-aft
direction relative to the base 102 in response to input
forces applied by the user to the pedals of bicycle B. The
rear and front engagement areas 136a, 136b are identi-
cally constructed, and have an arcuate configuration that
provides movement ofthe frame 106 upwardly and down-
wardly as the frame 106 is moved in the axial or fore-aft
direction relative to the base 102. In this regard, the frame
106 is gravity biased toward an axially neutral position,
as shown in Fig. 9, due to the arcuate configuration of
the engagement areas 136a, 136b. The frame 106 can
be moved rearwardly and upwardly relative to the base
102 as shown in Fig. 10, as well as forwardly and up-
wardly relative to the base 102 as shown in Fig. 11, in
reaction to forces that are experienced by the platform
104 and frame 106 in response to application of input
forces by the user to the pedals of the bicycle B. Semi-
circular retainer brackets 138a, 138b are secured to rear
and front end members 110a, 110b, respectively, and
extend over the rear and front end areas, respectively,
of longitudinal frame member 122. The retainer brackets
138a, 138b function to limit the upward movement of lon-
gitudinal frame member 122 relative to base 102, to en-
sure that rear and front engagement areas 136a, 136b
remain in engagement with rear and front grooved rollers
114a, 114b, respectively.

[0023] As noted previously, the rear and front engage-
ment areas 136a, 136b are identically configured. The
details of rear engagement area 136a will be described
with reference to Fig.14, with the understanding that such
description applies equally to the details of front engage-
ment area 136b. In the illustrated embodiment, as de-
tailed in Fig. 14, rear engagement area 136a includes a
downwardly facing track member 140a that is secured
to longitudinal frame member 122. In the illustrated em-
bodiment, the track member 140a has an arcuate con-
figuration, and is engaged within a correspondingly
shaped cut-out area of longitudinal frame member 122.
Representatively, the longitudinal frame member 122
may be formed of a tubular member having a generally
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circular cross-section, and the walls of the tubular mem-
ber may be cut to form a recess within which the arcuate
track member 140a is received. Both the longitudinal
frame member 122 and the track member 140a may be
formed of a metal material, and the track member 140a
may be secured within the recess of longitudinal frame
member 122 by welding. It is understood, however, that
the longitudinal frame member 122 and track member
140a may be formed of any material as desired and the
track member 140a may be secured to the longitudinal
frame member 122 in any desired manner.

[0024] The track member 140a includes a pair of side
areas 142, 144 and a central bead area 146 between the
side areas 142, 144. Representatively, the side areas
142, 144 may be relatively flat in cross-section, and the
central bead area 146 may have a convex or outwardly
arcuate configuration. This configuration is illustrated in
Fig. 17, which shows that the central bead area 146 may
have a configuration that is generally semicircular.
[0025] Fig. 17 also illustrates the grooved roller 114a
and its engagement with the semicircular central bead
area 146 of track member 140a. As shown in Fig. 17, the
groovedroller 114ais located between a pair of upstand-
ing members defined by the bracket 112a and is rotatable
about an axle or shaft that extends between and is se-
cured to the upstanding members of bracket 112a. The
grooved roller 114a includes a pair of roller bearing as-
semblies 150 through which the shaft 148 extends, and
which are engaged with an outer shell portion 152 of
grooved roller 114a that defines a groove 154. The
groove 154 has a radius that is slightly larger than that
of central bead area 146 of track member 140a, so that
central bead area 146 nests within the groove 154. En-
gagement of the central bead area 146 within the groove
154 provides the dual function of allowing axial move-
ment of track member 140a upon rotation of grooved
roller 114a to thereby allow longitudinal frame member
122 to move axially relative to base 102, while at the
same time allowing longitudinal frame member 122 to
pivot relative to grooved roller 114a. As can be appreci-
ated, the axial movement of track member 140a on
grooved roller 114a provides axial or fore-aft movement
of platform 104 relative to base 102, and pivoting move-
ment of central bead area 146 of track member 140a
within groove 154 of grooved roller 114a provides tilting
movement of frame member 122 and thereby platform
104 relative to base 102. Engagement of central bead
area 146 within groove 154 further functions to limit trans-
verse or lateral movement of track 140a relative to roller
114a, which secures the transverse or lateral position of
longitudinal frame member 122, and thereby frame 106
and platform 104, relative to base 102.

[0026] Fig. 18 illustrates tilt biasing bracket assembly
134b, which along with tilt biasing bracket assembly 134a
functions to bias frame 106, and thereby platform 104,
to a neutral tilt position. The following description of tilt
biasing bracket assembly 134b applies equally to tilt bi-
asing bracket assembly 134a.
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[0027] As shown in Fig. 18, tilt biasing bracket assem-
bly 134b includes a bracket member 160, which is pivot-
ably secured at its upper end to side subframe member
130b via a pin 162. A wheel or roller 164 is rotatably
mounted to the lower end of bracket member 160, and
rests on the upwardly facing surface of frame side mem-
ber 108b. A biasing component engages bracket mem-
ber 160 to bias bracket member 160 downwardly toward
frame side member 108b. The biasing component may
be in the form of a torsion spring, a compression spring,
or any other satisfactory mechanism or device for exert-
ing a downward biasing force on bracket member 108b.
In the illustrated embodiment, the spring is in the form of
a foam block 165, which is illustrated in a compressed
condition applying an upward biasing force on side frame
member 130b and a downward biasing force that urges
roller 164 against base side member 108b. In this man-
ner, roller 164 is biased against the upwardly facing sur-
face of frame side member 108b.

[0028] A threaded sleeve 166 is secured to side sub-
frame member 130b, and an adjustment screw 168 is
threadedly engaged with sleeve 166. The adjustment
screw 168 has a head at its upper end that can be ac-
cessed through an opening in platform 104, and the lower
end of adjustment screw 168 bears against a preload
bracket shown at 170. Rotation of adjustment screw 168
functions to adjust the rotational position of frame 106
and platform 104 relative to base 102. In this manner,
the adjustment screws 168 of tilt biasing bracket assem-
blies 134a, 134b can be selectively rotated to place plat-
form 104 in a level orientation.

[0029] In use, movable exercise platform 104 and
frame 106 of equipment support 100 move in an axial,
fore-aft direction and tilt side-to-side during use of the
bicycle B by a user, to provide an experience for the user
that more closely resembles real-world conditions. In this
regard, when the application of forces to the pedals of
bicycle B are unbalanced, i.e. when there is a net down-
ward force on one side of bicycle B at any point in time
that is experienced by platform 104, the platform 104 will
tilt in the direction of the downward force by pivoting
movement of the central bead areas, such as 146, of the
track members, such as 140, within the grooves, such
as 154, of the rollers 114a, 114b. Simultaneously, when
the application of forces to the pedals of bicycle B results
in horizontal, axial forces being transferred to platform
104, the platform 104 will move forwardly or rearwardly
in an axial or fore-aft direction by axial movement of the
track members, such as 140a, on the grooved rollers,
such as 114a. The arcuate configuration of the track
members, such as 140a, of the engagement areas 136a,
136b provides a gravity bias of platform 104 toward an
axially neutral position in which the rollers 114a, 114b
are positioned in the uppermost central portion of the
engagement areas 136a, 136b, respectively. During
such axial or fore-aft movement of the platform 104 and
frame 106, the rollers such as 164 of the tilt biasing brack-
et assemblies 134a, 134b are moved in an axial or fore-
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aft direction along the upwardly facing surfaces of the
base side members 108a, 108b. The spring biasing com-
ponent(s) of the tilt biasing bracket assemblies 134a,
134b function to maintain the rollers such as 164 of the
tilt biasing bracket assemblies 134a, 134b in contact with
the upwardly facing surfaces of the base side members
108a, 108b, respectively. In this manner, the tilt biasing
bracket assemblies 134a, 134b function to exert upward
biasing forces on the underside of platform 104 on either
side of longitudinal frame member 122 to bias platform
104 to the neutral tilt position as frame member 122
moves axially relative to base 102, while at the same time
the arcuate engagement areas 136a, 136b bias platform
104 to an axially neutral position during side-to-side tilting
movement of platform 104.

[0030] Figs. 19-24 illustrate another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 200. In this embodi-
ment, the movable exercise equipment support 200 in-
cludes a foldable base section 202 and a foldable plat-
form section 204.

[0031] The foldable base section 202 includes a front
base portion 206, a rear base portion 208, and an inter-
mediate base portion 210 located between the front base
portion 206 and the rear base portion 208. A front hinge
212 pivotably connects the front base portion 206 to the
front of the intermediate base portion 210 via afronthinge
pin 213, and a rear hinge 214 pivotably connects the rear
base portion 208 to the rear of the intermediate base
portion 210 via a rear hinge pin 215. The front and rear
hinges 212, 214, respectively, may have any convention-
al hinge configuration as desired, and enable the front
base portion 206 and the intermediate base portion 210
to pivot relative to each other about front hinge pin 213
and the rear base portion 208 and the intermediate base
portion 210 to pivotrelative to each other aboutrear hinge
pin 215.

[0032] The front base portion 206 of base section 202
includes a centrally located front bracket 216 to which a
front grooved roller 218 is rotatably mounted. Similarly,
the rear base portion 208 of base section 202 includes
a centrally located rear bracket 220 to which a rear
grooved roller 222 is rotatably mounted. In addition, the
rear base portion 208 includes a pair of upwardly facing
tracks 224 located one adjacent each side edge of the
rear base portion 208. The front base portion 206 also
includes a pair of steps 225, which are configured to sup-
port the weight of the user when mounting or dismounting
the item of exercise equipment, such as bicycle B.
[0033] The platform section 204 includes a front plat-
form portion 226 and a rear platform portion 228. The
front platform portion 226 is configured to fit between the
steps 225 of the front base portion 206. A hinge 230 in-
cluding a hinge pin 231 pivotably connects the rear of
the front platform portion 226 and the front of the rear
platform portion 228, to enable the front platform portion
226 and the rear platform portion 228 to pivot relative to
each other. The front platform portion 226 may include
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an optional wheel support 232, which is configured to
underlie the front wheel of a bicycle, such as bicycle B,
when positioned on movable exercise equipment support
200. The wheel support 232 may be movable within guide
tracks or slots 234 formed in front platform portion 226
to accommodate different types and sizes of bicycles and
to allow adjustment in the position of the bicycle on the
platform section 204. A series of guide tracks or slots 236
may be formed in rear platform portion 228. Retainer
straps, such as shown at 238, may be movably mounted
inthe slots 236. The retainer straps 238 may be employed
forsecuring a bicycle trainer, such as trainer T, in position
on the upwardly facing surface of rear platform portion
228.

[0034] On its underside, platform section 204 includes
front and rear centrally located arcuate tracks 240, 242
secured to front and rear platform portions 226, 228, re-
spectively. The tracks 240, 242 have a construction like
that of track member 140 described previously, with a
central bead area the extends in a front-rear direction
along the length of the track. As also described previous-
ly, the central bead areas of the tracks 240, 242 are en-
gaged withinthe grooves of rollers 218, 222, respectively.
[0035] In this embodiment, the front platform portion
226 is formed with a pair of track mounting bosses 244,
246, and the front track 240 extends between and is
mounted to the front track mounting bosses 244, 246.
Similarly, the rear platform portion 228 is formed with a
pair of track mounting bosses 248, 250, and the rear track
242 extends between and is mounted to the rear track
mounting bosses 248, 250. Representatively, the bosses
244 and 246 may be formed integrally with the material
of front platform portion 226, such as in molding opera-
tion. Similarly, the bosses 248 and 250 may be formed
integrally with the material of rear platform portion 228,
such as in molding operation. It is understood, however,
that the bosses may be formed separately and may be
secured in any satisfactory manner to the platform sec-
tion 204.

[0036] In addition, a pair of tilt biasing bracket assem-
blies, such as shown at 252, are mounted one to each
side of the rear platform portion 228. As shown in Fig.
22, each tilt biasing bracket assembly 252 includes a
bracket member 254 that is pivotably mounted to the un-
derside of rear platform portion 228 via a pin 256. A roller
258 is rotatably mounted to the end of bracket member
254 and is engaged with track 224 on rear base section
208. As described previously with respect to tilt biasing
bracket assembly 134a, a biasing component engages
bracket member 254 to bias bracket member 254 down-
wardly toward frame side member rear base portion 208.
The biasing component may be in the form of a torsion
spring, a compression spring, or any other satisfactory
mechanism or device for exerting a downward biasing
force on bracket member 254. In the illustrated embod-
iment, the spring is in the form of a foam block 259, which
is illustrated in a compressed condition applying an up-
ward biasing force on the underside of rear platform por-
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tion 228 and a downward biasing force that urges roller
258 against track 224. In this manner, roller 258 is biased
against the upwardly facing surface of track 224.

[0037] At its rearward end, rear platform portion 228
includes a laterally movable counterweight arrangement.
The counterweight arrangement includes a guide track
260 thatextends across the rearward end of rear platform
portion 228, in combination with a counterweight member
262 located below the guide track 260. The counter-
weight member 262 is movable within a laterally extend-
ing channel formed in the rear end of rear platform portion
228 below guide track 260. A counterweight positioning
member, which may be in the form of a button 264, is
secured to counterweight member 262. The button 264
has a connector portion that extends through the guide
track 260. With this arrangement, the button 264 can be
moved along the guide track 260 to place counterweight
member 262 in any desired lateral position relative to
platform section 204. The position of counterweight
member 262 can thus be varied to accommodate any
unevenness in the distribution of weight by the item of
exercise equipment supported on platform section 204
relative to the longitudinal or fore-aft axis of the platform
section 204. Such unevenness may be caused, for ex-
ample, by engagement of the bicycle B with a trainer T
that has a relatively heavy flywheel that is off-center rel-
ative to the longitudinal axis of the platform section 204.
[0038] Operation of movable exercise equipment sup-
port 200 is generally the same as described previously
with respect to the movable exercise equipment support
100 of Figs. 1-18. That is, exercise equipment support
200 moves in an axial, fore-aft direction and tilts side-to-
side during use of the bicycle B by a user, to provide an
experience for the user that more closely resembles real-
world conditions. The platform section 204 will tilt in the
direction of the downward force by pivoting movement
of the central bead areas of the track members, 240, 242,
within the grooves of the rollers 218, 222, respectively.
Simultaneously, when axial horizontal forces are trans-
ferred to platform section 204, the platform section 204
will move forwardly or rearwardly in an axial or fore-aft
direction by axial movement of the track members 240,
242 on the grooved rollers 218, 222, respectively. The
arcuate configuration of the track members 240, 242 pro-
vides a gravity bias of platform section 204 toward an
axially neutral position in which the rollers 218, 222 are
positioned in the uppermost central portion of the track
members 240, 242, respectively. During such axial or
fore-aft movement of the platform section 204, the rollers
such as 258 of the tilt biasing bracket assemblies 252
are moved in an axial or fore-aft direction along the up-
wardly facing surfaces of the tracks such as 224. The
spring biasing component(s) of the tilt biasing bracket
assemblies 252 function to maintain the rollers such as
258 of the tilt biasing bracket assemblies 252 in contact
with the upwardly facing surfaces of the tracks 224. In
this manner, the tilt biasing bracket assemblies 252 func-
tion to exert upward biasing forces on the underside of
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platform section 204 on either side of longitudinal axis of
platform section 204 to bias platform section 204 to the
neutral tilt position while platform section 204 moves ax-
ially relative to base section 202, while at the same time
the arcuate configuration of tracks 240, 242 biases plat-
form section 204 to an axially neutral position during side-
to-side tilting movement of platform section 204. The ar-
cuate shape of track 224 isolates the tilt bias from the
effects of fore-aft movement of the platform section 204,
to provides a consistent tilt biasing force throughout the
range of movement of platform section 204.

[0039] The construction and configuration of movable
exercise equipment support 200 provides an added fea-
ture as shown in Figs. 23 and 24. In this regard, when
movable exercise equipment support 200 is not in use,
such as during shipment or storage, it can be folded to
a relatively compact inoperative configuration. To ac-
complish this, front and rear platform portions 226, 228,
respectively, are pivoted together at hinge 230. Interme-
diate base portion 210 has a width slightly greater than
the folded-together width of front and rear platform por-
tions 226, 228, respectively, so that front base portion
206 can be folded upwardly to a position adjacent front
platform portion 226 and rear base portion 208 can be
folded upwardly to a position adjacent rear platform por-
tion 228. Suitable latch mechanisms may be employed
for selectively maintaining the movable exercise equip-
ment support 200 in the folded position.

[0040] The embodiments illustrated in Figs. 1-24 show
the front wheel of the bicycle B being engaged with and
supported on a trough or riser structure secured to the
front area of the platform. It is understood, however, that
the front of the bicycle B may be supported in any other
manner as desired such as, but not limited to, a fork
mount in a manner as is known.

[0041] Fig. 24a-24c illustrates an embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown generally at 700, which is
generally similar to the embodiment of Figs. 19-24. The
bicycle B and trainer T are shown as being supported on
the movable exercise equipment support 700. While the
drawings illustrate the trainer T in the form of a wheel-on
trainer, itis understood that any other type of trainer, such
as a direct drive trainer, may be employed. A front wheel
support 702 is positioned on the front platform portion of
movable exercise equipment support 700 for supporting
the front wheel of bicycle B.

[0042] The base section and platform section of mov-
able exercise equipment support 700 are similar in con-
struction and operation to the base and platform sections
202, 204 of movable exercise equipment support 200 as
shown and described with respect to Figs. 19-24. The
illustrations of movable exercise equipment support 700
illustrate additional features that may be incorporated into
the movable exercise equipment supports 200, 700.
[0043] As shown in Fig. 24c, the movable exercise
equipment support 700 has a base section 704 and a
platform section 706. Grooved rollers, such as 708, are
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rotatably mounted to the base section 704, and arcuate
beaded tracks, such as shown at 710, are secured to the
platform section 706 and engaged with the grooved roll-
ers 708 for providing axial fore-aft movement of the plat-
form section 706 relative to the base section 704. Tilt
biasing bracket assemblies, such as 712, which have
rollers such as 714, are provided on platform section 706
for biasing the platform section 706 toward a neutral tilt
position. The tilt bracket rollers 714 are engaged with and
movable along tracks, such as 716, on the base section
704.

[0044] The tracks 716 of base section 704 have a cur-
vature and configuration that matches that of tracks 710
of platform section 706, but face upwardly rather than
downwardly. That is to say, the engagement surface of
each track 710 faces downwardly whereas the engage-
ment surface of each track 716 faces upwardly. In addi-
tion, each track 716 is axially offset relative its associated
track 710 by a distance corresponding to the center-to-
center spacing between roller 708 and roller 714. With
this arrangement, the tilt biasing force exerted on the tilt
biasing bracket assembly 712 by the spring, shown at
718, is not affected by the axial position of the platform
section 706 relative to the base section 704. As can be
appreciated, if the roller 714 of the tilt bracket assembly
712 were to move along differently configured surface
on the base section 704, such as a flat surface, the bi-
asing force exerted by the spring 718 would change con-
stantly during axial movement of the platform section 706
relative to the base section 704. The configuration of the
track 710 and the track 716 as shown in Fig. 24c avoids
this problem.

[0045] This embodimentillustrates an alternative ver-
sion of a counterweight arrangement for offsetting any
axial imbalance of the exercise equipment relative to the
platform. In this version, a counterweight 719 is made up
of upper and lower counterweight sections that are se-
cured together via an extendible and retractable screw,
which can be operated using a knob 720. Each counter-
weight section is provided with a transverse channel,
within which upper and lower lips 721 defined at the rear
surface of rear platform section 706 are received. The
lips 721 extend across the width of the platform section
706. By loosening the counterweight screw using the
knob 720, the counterweight 719 can be moved to any
desired position along the width of the platform section
706. When the counterweight 719 is in the desired posi-
tion, the screw is tightened using the knob 720 to move
the counterweight sections together, which clamps the
counterweight sections onto the lips 721 and maintain it
in the desired position.

[0046] Figs. 24d-24q illustrate another feature, in the
form of a latch or coupling arrangement, that may be
incorporated into the movable exercise equipment sup-
ports such as 200, 700. As described previously, the mov-
able exercise equipment support may include a front plat-
form portion 722 and a rear platform portion 724, which
are foldably connected via a hinge 726. A coupling mech-
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anism, shown generally at 728, is provided for selectively
securing the front and rear platform portions 722, 724,
respectively, together to maintain the platform portions
in an unfolded, operative configuration. A coupling mech-
anism such as 728 may be provided on either or both
sides of the movable exercise equipment support.
[0047] The coupling mechanism 728 includes a cou-
pler shaft 730 that is slidably disposed within a passage
732 that extends inwardly from the end surface of front
platform portion 722. A slot 734 is formed in a portion of
the length of the wall of front platform portion 722 that
forms passage 732. A handle or knob 736 is located ex-
teriorly relative to the wall of front platform portion 722,
and a threaded shank extends inwardly from the knob
736 and into engagement with a transverse threaded
passage 738 formed in a side area of coupler shaft 730.
The knob 736 may be employed to axially move the cou-
pler shaft 730 within slot 734, with the range of movement
of coupler shaft 730 being governed by engagement of
the shank with the ends of slot 734.

[0048] A receiver passage 740 extends inwardly from
the end surface of rear platform portion 724, and is gen-
erally in alignment with passage 732 when the front plat-
form portion 722 and the rear platform portion 724 are
unfolded. The receiver passage 740 has a cross-section
similar to, but slightly larger than, that of coupler shaft
730.

[0049] With this arrangement, when the platform por-
tions 722, 724 are initially unfolded, the coupler shaft
passage 732 and the receiver passage 740 are generally
aligned with each other, as shown in Fig. 24f. The user
then grasps knob 736 and advances coupler shaft 730
rearwardly so as to move coupler shaft 730 into receiver
passage 740. Coupler shaft 730 thus functions to prevent
front platform portion 722 and rear platform portion 724
from being moved away from the unfolded operative po-
sition. Simultaneously, movement of coupler shaft 730
into receiver passage 740 provides an automatic leveling
of frontand rear platform portions 722, 724, respectively,
on the base of the movable exercise equipment support
due to the gravity bias of the connected platform portions
722, 724 toward a horizontal position.

[0050] Figs.24hand24iillustrate arepresentative con-
struction of coupler shaft 730. In this embodiment, cou-
pler shaft 730 includes a pair of coupler shaft sections
742,744 that are engaged with each other via the thread-
ed shaft, shown at 746, that is connected to and extends
from knob 736. The shaft 746 extends through a slotted
passage 748in coupler shaft section 742, and the thread-
ed end portion of shaft 746 is secured within a threaded
passage 750 in coupler shaft section 744. The coupler
shaft sections 742, 744 are provided with complementary
angled engagement surfaces 752, 754, respectively.
Knob 736 defines a shoulder 756 so that, when knob 736
is turned to advance threaded shaft 746, engagement of
shoulder 756 with the surface of coupler shaft section
742 at the entrance of slotted passage 748 causes en-
gagement surface 752 of coupler shaft section 742 to
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slide laterally and upwardly on engagement surface 754
of coupler shaft section 744. Since the passages 732,
740 are only slightly larger than the cross-section of cou-
pler shaft 730, such movement of coupler shaft section
functions to securely engage the surfaces of coupler
shaft sections 742, 744 with the walls of the passages
732, 740, to securely engage the coupler shaft 730 with
the front and rear platform portions 722, 724, respective-
ly, and to prevent movement of coupler shaft 730 due to
vibration or relative movement of the platform portions
722,724,

[0051] Figs. 24j-24m illustrate another embodiment of
a movable exercise equipment support, shown at 760,
in accordance with the present disclosure. The bicycle B
and trainer T are shown as being supported on the mov-
able exercise equipment support 760. While the drawings
illustrate the trainer T in the form of a wheel-on trainer,
it is understood that any other type of trainer, such as a
direct drive trainer, may be employed.

[0052] In this embodiment, the movable exercise
equipment support 760 includes a rear portion 762 and
a front portion 764. The rear portion 762 includes a base
768 and a platform 770. The base 768 includes a pair of
axially aligned rollers 772, and the platform 770 includes
a pair of downwardly facing beaded tracks 774 that are
engaged with the rollers 772. The rollers 772 and the
tracks 774 have generally the same construction and
function as described previously, providing both axial
fore-aft movement and tilting movement of platform 770
relative to base 768. Tilt biasing bracket assemblies,
such as shown at 776, are provided on platform 770 and
engage base 768 to bias platform 770 toward a neutral
tilt position, as described previously.

[0053] In this embodiment, the front portion 764 of
movable exercise equipment support 760 is stationary.
A front wheel support 778 underlies the front wheel of
the bicycle B, and a pair of steps 780 are provided one
on either side of wheel support 778. The front wheel sup-
port 778 includes an upwardly facing slot or channel 782.
The channel 782 is configured to receive the front wheel
of bicycle B, so that the front wheel of bicycle can move
axially in a fore-aft direction in response to axial forces
applied to the bicycle B during operation. When trans-
verse or lateral forces are experienced by the bicycle B
during operation, the bottom of the front wheel of bicycle
B rotates within the channel 782 to enable the bicycle B
to tip or tilt. With this arrangement, the movable exercise
equipment support 760 has somewhat of a hybrid move-
ment system due to axial and tilting movement of the
platform 770 at the rear of bicycle B and conventional,
although tracked, rolling and tilting of the front wheel of
the bicycle B within the channel 782 of the wheel support
778.

[0054] Figs. 25-28 illustrate another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 270. In this embodi-
ment, movable exercise equipment support 270 is illus-
trated as supporting a bicycle B and trainer T (in this case
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a direct drive trainer), although it is understood that any
other type of exercise equipment may be employed.
[0055] The movable exercise equipment support 270
generally includes a front section 272 and a rear section
274, which are joined together by a connector member
276. The front section 272 has a generally rectangular
configuration, including a pair of sidewalls 278, 280 and
a pair of end walls 282, 284. The sidewalls 278, 280 are
provided with arcuate slots 286. Front cross-members
288 extend between the sidewalls 278, 280. Each front
cross-member 288 includes a roller 290 at each end,
which is positioned within one of the slots 286. In a similar
manner, rear section 274 has a generally rectangular
configuration, including a pair of sidewalls 292, 294 and
a pair of end walls 296, 298. The sidewalls 292, 294 are
provided with arcuate slots 300. Rear cross-members
302 extend between the sidewalls 292, 294. Each rear
cross-member 302 includes a roller 304 at each end,
which is positioned within one of the 300.

[0056] A frontwheel support 306 extends between and
is secured to front cross-members 288. The front wheel
support 306 may have a wheel-engaging trough 308 se-
cured thereto, which is adapted to receive the front wheel
of bicycle B to retain it in position relative to front section
272. Similarly, with reference to Fig. 26, a rear support
member 310 extends between and is secured to rear
cross-members 302. A lower resilient pad or cushion
member 312 is secured between rear support member
310 and the facing surface of rear cross-member 302.
An upper resilient pad or cushion member 314 is secured
to the upper surface of rear support member 310. A pair
of steps 316 may be provided on rear section 274 to
assist a user and mounting and dismounting the bicycle
B.

[0057] The trainer T may be provided with or secured
to a mounting plate 318, and the mounting plate 318 in
turn is secured to the upper surface of rear support mem-
ber 310. The rear support member 310 and the front and
rear sets of cushion members 312, 314 extend along a
longitudinal axis defined by movable exercise equipment
support 270, and cushion members 312, 314 enable the
trainer T and bicycle B to tilt or tip about an axis parallel
to the longitudinal axis of movable exercise equipment
support 270. The cushion members 312, 314 are formed
of a stiff yet resilient material, which tends to bias mount-
ing plate 318 toward a horizontal position. In this manner,
trainer T and bicycle B are biased toward an upright, ver-
tical position. As described previously, the tipping or tilt-
ing of trainer T and bicycle B can occur when, during use
of bicycle B, one side of the movable exercise equipment
support270 experiences a netdownward or upward force
relative to the other. Simultaneously, when horizontal
forces are applied to bicycle B and trainer T, such forces
are transferred via front and rear support members 306,
310, respectively, to front and rear sections 272, 274,
respectively, of movable exercise equipment support
270. Such forces cause movement of front rollers 290
within slots 286 and rollers 304 within slots 300, to allow
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bicycle B and trainer T to move in a fore-aft direction.
The arcuate and upwardly facing convex configuration
of slots 286, 300 provide a gravity bias of rollers 290,
304, respectively, toward their lowermost positions within
slots 286, 300, to bias bicycle B and trainer T toward an
axially neutral position.

[0058] Another embodiment of a movable exercise
equipment support in accordance with the present dis-
closure is shown at 320 in Figs. 29 and 30. In this em-
bodiment, the movable exercise equipment support 320
has a two-part base consisting of a front base section
322 and arear base section 324. The base sections 322,
324 are generally C-shaped and face each other. It can
be appreciated, however, that the base section 322, 324
may be joined together to form a single-piece base. Front
base section 322 includes a front cross-member 326 and
a pair of rearwardly extending side members 328 that
extend one from each end of front cross-member 326.
Similarly, rear base section 324 includes a rear cross-
member 330 and a pair of forwardly extending side mem-
bers 332 that extend one from each end of rear cross-
member 330. An inwardly extending roller, such as
shown at 334, is provided on each of side members 328,
332.

[0059] In this embodiment, bicycle B and trainer T are
secured to a frame assembly, shown generally at 336,
which includes a front frame member 338, a rear frame
member 340, and a central axial member 342. The front
wheel of bicycle B is secured to central axial member
342 atfrontframe member 338, andtrainer T is supported
on rear frame member 340, which is in the form of a
platform that underlies trainer T and to which trainer T is
secured. The front frame member 338 is secured at its
ends to a pair of front side support members 344, and
the rear frame member 340 is secured at its ends to a
pair of rear side support members 346. A downwardly
facing arcuate engagement surface, shown at 348, is
formed in the underside of each front side support mem-
ber 344, and a similarly configured downwardly facing
arcuate engagement surface 350 is formed in the under-
side of each rear side support member 346. The arcuate
engagement surfaces 348, 350 rest on the rollers, such
as 334, that are secured to base side members 328, 333.
By gravity, the rollers 334 tend to remain in the uppermost
central areas of the arcuate engagement surfaces 348,
350, to position the frame assembly 336 and thereby bi-
cycle Bandtrainer T in a lowered, axially neutral position.
[0060] AsshowninFig.30,theunderside ofrearcross-
member 330 is provided with a pair of downwardly facing,
transversely extending arcuate engagement surfaces
352a, 352b. A roller support 354 is positioned on a sup-
porting surface such as a floor, and a pair of laterally
spaced rollers 356a, 356b are rotatably mounted to roller
support 354 in any suitable manner. The arcuate engage-
ment surfaces 352a, 352b are positioned on the rollers
356a, 356b, respectively. By gravity, the rollers 356a,
356b tend to remain in the uppermost central areas of
the arcuate engagement surfaces 352a, 352b, respec-
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tively, to position the frame assembly 336 and thereby
bicycle B and trainer T in a centered, laterally neutral and
upright position. A similar pair of downwardly facing,
transversely extending arcuate engagement surfaces
are provided on the underside of front cross-member
326, and a roller support similar to roller support 354,
carrying laterally spaced rollers, is positioned on a sup-
porting surface such as a floor, below the front pair of
arcuate engagement surfaces.

[0061] Inthis version, exercise equipment support 320
moves in an axial, fore-aft direction and side-to-side dur-
ing use of the bicycle B by a user, to provide an experi-
ence for the user that more closely resembles real-world
conditions. The frame assembly 336 and the front and
rear base section 322, 324 will move laterally on the roll-
ers such as 356a, 356b when horizontal lateral or trans-
verse forces are applied to frame assembly 336 during
use of bicycle B and trainer T. Simultaneously, when hor-
izontal axial forces are transferred to frame assembly
336, the frame assembly 336 will move forwardly or rear-
wardly in an axial or fore-aft direction by axial movement
of the engagement surfaces 348, 350 on the rollers 334.
The arcuate configuration of the engagement surfaces
provides a gravity bias of frame assembly 336 toward
both an axially neutral position and a laterally neutral po-
sition.

[0062] Figs. 31 and 32illustrate a tip or tilt function that
can be incorporated into a movable exercise equipment
support in accordance with the present disclosure. Rep-
resentatively, the tip or tilt function illustrated in Figs. 31
and 32 can be utilized in combination with a base and
frame that incorporates an axial or fore-aft movement
function such as shown and described previously, e.g.
in connection with the embodiment illustrated in Figs. 29
and 30. As shown in Figs. 31 and 32, the bicycle B may
be engaged with a trainer T having laterally extending
brace members or outriggers 360, with rollers 362 being
secured toward the outer ends of brace members 360.
Abase or frame includes a pair of upwardly facing arcuate
engagement surfaces 364, and the rollers 362 are sup-
ported by the engagement surfaces 364. In this version,
the rollers 364 at an at-rest position as shown in Fig. 31
are positioned outwardly of the center area of the en-
gagement surfaces 364. In this manner, while engage-
ment surfaces provide a gravity bias of trainer T and bi-
cycle B toward a lowered position, it is not the lowermost
position that would be attained if the rollers 362 were
normally to rest in the lowermost center areas of the en-
gagement surfaces 364. A tip or tilt function is thus at-
tained when a net downward force is applied to the bicy-
cle B and trainer T on one side of the other of the axial
centerline of the bicycle B and trainer T, as shown in Fig.
32. Here, it can be seen that the radii of engagement
surfaces 364 can be such that the center of the axis of
tipping or tilting movement of the bicycle B and trainer T
can be placed at a relatively elevated position relative to
the position of the user on bicycle B, e.g. above the user’s
center of gravity. In contrast to other trainers with side-
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to-side or tilting movement, this provides the user with a
relatively stable and safe feel during side-to-side move-
ment.

[0063] Fig. 33 illustrates another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 368. In this embodi-
ment, the bicycle B and trainer T are secured to a platform
assembly 370 that includes a front platform section 372,
a rear platform section 374, and a central axial member
376 that extends between and is secured to the front
platform section 372 and the rear platform section 374.
A pair of front rollers 378 are mounted one to each side
of front platform section 372, and a pair of rear rollers
380 are mounted one to each side of rear platform section
374.

[0064] The platform assembly 370 is supported on a
generally rectangular frame 382 that includes a pair of
side frame members 384 and a pair of end frame mem-
bers 386. The side frame members 384 are each provid-
ed with a front, upwardly facing arcuate engagement sur-
face 388 and a rear, upwardly facing arcuate engage-
ment surface 390. The front rollers 378 of platform as-
sembly 370 are positioned within and rest on the front,
upwardly facing arcuate engagement surfaces 388, and
the rear rollers 380 of platform assembly 370 are posi-
tioned within and reston the rear, upwardly facing arcuate
engagement surfaces 390.

[0065] Thefrontendframe member 386 includes a pair
of forwardly extending rollers 392, and the rear end frame
member 386 includes a pair of rearwardly extending roll-
ers 394. A front support member 396 is positioned adja-
cent to and forwardly of front end frame member 386,
and similarly a rear support member 398 is positioned
adjacent to and rearwardly of rear frame member 386.
Front support member 396 includes a pair of arcuate,
upwardly facing engagement surfaces 400, and rear sup-
port member 398 includes a pair of arcuate, upwardly
facing engagement surfaces 402. The front rollers 392
are positioned within and rest on the front, upwardly fac-
ing arcuate engagement surfaces 400, and the rear roll-
ers 394 are positioned within and rest on the rear, up-
wardly facing engagement surfaces 402.

[0066] As can be appreciated, the front engagement
surfaces 388 and rear engagement surfaces 390 of side
frame members 384 extend in an axial or front-rear di-
rection, and front and rear rollers 392, 394, respectively,
are rotatable about an axis of rotation primarily, but not
necessarily, parallel thereto. The front engagement sur-
faces 400, 402 of front and rear support members 396,
398, respectively, extend in a transverse direction that
may be perpendicular to the axial or front-rear direction,
oralternatively may beradiused, and frontandrearrollers
378, 380, respectively, are rotatable about an axis of ro-
tation primarily, but not necessarily, parallel thereto. With
this arrangement, movement of front and rear rollers 378,
380, respectively, within and along frontand rear engage-
ment surfaces 388, 390, respectively, allows bicycle B
and trainer T to move in a fore-aft axial or longitudinal
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direction in response to axial forces experienced by plat-
form assembly 370 during use of bicycle B. Simultane-
ously movement of front and rear rollers 392, 394, re-
spectively, within and along front and rear engagement
surfaces 400, 402, respectively, provides lateral or trans-
verse movement of bicycle B and trainer T in response
to transverse forces experienced by platform assembly
370during use of bicycle B. The curvature of engagement
surfaces 388 and 390 provides a gravity bias toward an
axially neutral position, while likewise the curvature of
engagement surfaces 400, 402 provides a gravity bias
toward a laterally neutral position.

[0067] Fig. 34 illustrates another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 406. In this embodi-
ment, the bicycle B (not shown) and trainer T are carried
by a platform assembly 408 that includes a front platform
section 410, a rear platform section 412 and an axial
connector member 414 that extends between and is se-
cured to front and rear platform sections 410, 412, re-
spectively. A pair of front rollers 416 extend forwardly
from front platform section 410, and a pair of rear rollers
418 extend rearwardly from rear platform section 412.
The front and rear rollers 416, 418, respectively, are ro-
tatable about axes of rotation that are parallel to a longi-
tudinal axis of platform assembly 408.

[0068] Platform assembly 408 is positioned on a frame
assembly 420, which includes a pair of side members
422 and a pair of end members 424. The frame side
members 422 are provided with a pair of front rollers 426
and a pair of rear rollers 428. Each end frame member
424 includes a pair of upwardly facing arcuate engage-
ment surfaces 430. The engagement surfaces 430 ex-
tend in a transverse direction relative to the axial or lon-
gitudinal axis of platform assembly 408. The rollers 426,
428 are rotatable about respective axes of rotation that
also extend in a transverse direction relative to the axial
or longitudinal axis of platform assembly 408.

[0069] The frame assembly 420 is engaged with and
supported by a base assembly 432, which includes a pair
of side members 434 and a pair of end members 436.
The base side members 434 have arcuate front engage-
ment slots 438 and arcuate rear engagement slots 440.
The front and rear engagement slots 438, 440 extend in
a direction that is parallel to the longitudinal axis of plat-
form assembly 408.

[0070] The frame assembly 420 and base assembly
432 are generally rectangular in configuration, with frame
assembly 420 having a footprint smaller than that of base
assembly 432. In this manner, frame assembly 420 can
be nested within the open interior of base assembly 432.
When so positioned, the front rollers 426 of frame as-
sembly 420 are positioned within and movable along the
front slots 438 of base assembly 432, and likewise the
rear rollers 428 of frame assembly 420 are positioned
within and movable along the rear slots 440.

[0071] With this configuration, movement of front and
rear rollers 416, 418, respectively, within and along front
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and rear engagement surfaces 430, respectively, allows
bicycle B and trainer T to move in a transverse or lateral
direction in response to transverse or lateral forces ex-
perienced by platform assembly 408 during use of bicycle
B. Simultaneously, movement of front and rear rollers
426, 428, respectively, within and along front and rear
slots 438, 440, respectively, provides fore-aft axial or lon-
gitudinal movement of bicycle B and trainer T in response
to axial forces experienced by platform assembly 408
during use of bicycle B. The curvature of the engagement
surfaces of slots 438, 440 provides a gravity bias toward
an axially neutral position, while likewise the curvature
of engagement surfaces 430 provides a gravity bias to-
ward a laterally neutral position.

[0072] Figs. 35 and 36 illustrate another embodiment
of a movable exercise equipment support in accordance
with the present disclosure, shown at 444. In this embod-
iment, the bicycle B and trainer T are secured to and
supported on a platform assembly 446, which includes
an axially extending central support or platform member
448. The front end of platform member 448 is secured
to a front platform member 450, and the rear end of plat-
form member 448 is secured to a rear platform member
452. A pair of front rollers 454 are secured to and extend
forwardly from front platform member 450, and a pair of
rear rollers 456 are secured to and extend rearwardly
from rear platform member 452.

[0073] Platform assembly 446 is positioned on a frame
assembly 458, which includes a pair of side members
460 and a pairof end members 462. The frame end mem-
bers 462 are provided with laterally or transversely ex-
tending arcuate engagement surfaces, which in the case
of the front end member 462 are in the form of arcuate
upwardly facing engagement surfaces 464 and in the
case of the rear end member 462 are in the form of ar-
cuate slots 466. The front and rear rollers 454, 456 of
platform assembly 446 are positioned in and supported
by the front engagement surfaces 464, and the rear roll-
ers 456 of platform assembly 446 are positioned in and
supported by the slots 466. As in previously described
embodiments, the engagement surfaces 464 and the
slots 466 extend in a lateral or transverse direction rela-
tive to the longitudinal axis of bicycle B, and the rollers
454, 456 are rotatable about axes of rotation that are
perpendicular thereto, i.e. parallel to the axial or longitu-
dinal axis of bicycle B. The frame assembly 458 also
includes a pair of outwardly extending front rollers 468,
which may be secured one to each end of frame front
end member 462, and a pair of outwardly extending rear
rollers 470 which may be secured one to each end of
frame rear end member 462.

[0074] The frame assembly 458 is positioned on and
supported by a base assembly 472. Both the frame as-
sembly 458 and the base assembly 472 have a generally
rectangular configuration, with frame assembly 458 hav-
ing a footprint slightly smaller than that of base assembly
472 so that it can be received within the interior of base
assembly 472. Base assembly 468 includes a pair of side
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members 474 and a pair of end members 476, as well
as a pair of front support members 478 and a pair of rear
support members 480. Each front support member 478
includes an upwardly facing arcuate engagement sur-
face 482, and each rear support member 480 includes
an upwardly facing arcuate engagement surface 484.
When frame assembly 458 is positioned within the inte-
rior of base assembly 472, the front rollers 468 are posi-
tioned within and supported by the upwardly facing ar-
cuate front engagement surfaces 482, and likewise the
rear rollers 470 are positioned within and supported by
the upwardly facing arcuate rear engagement surfaces
484. As in the previously described embodiments, the
engagement surfaces 482, 484 extend in an axial or lon-
gitudinal direction that is parallel to the longitudinal axis
of bicycle B, and likewise the rollers 468, 470 are rotat-
able about axes of rotation perpendicular thereto, i.e.
transverse to the longitudinal axis of bicycle B.

[0075] With this configuration, movement of front and
rear rollers 454 within and along the front engagement
surfaces 464 and movement of the rear rollers 456 within
and along the rear slots 466 allows bicycle B and trainer
T to move in a transverse or lateral direction in response
to transverse or lateral forces experienced by platform
assembly 446 during use of bicycle B. Simultaneously
movement of front and rear rollers 468, 470 respectively,
within and along front and rear engagement surfaces
482, 484 respectively, provides fore-aft axial or longitu-
dinal movement of bicycle B and trainer T in response to
axial forces experienced by platform assembly 446 dur-
ing use of bicycle B. The curvature of engagement sur-
faces 482, 484 provides a gravity bias toward an axially
neutral position, while likewise the curvature of engage-
ment surfaces 464 and slots 466 provides a gravity bias
toward a laterally neutral position.

[0076] Figs. 37 and 38 illustrate another embodiment
of a movable exercise equipment support in accordance
with the present disclosure, shown at484. In this embod-
iment, the bicycle B and trainer T are secured to and
supported on a carrier assembly 486, which includes an
axially extending central support or carrier member 488.
The front end of carrier member 488 is secured to a front
cross member 490, and the rear end of carrier member
488 is secured to a rear cross member 492. The front
wheel of the bicycle B may be secured to central carrier
member 488 via a wheel support 494. Trainer T may be
secured to the rear area of central carrier member 488
via a pair of transversely extending trainer mounting
members 496, 498. Each end of front cross member 490
and rear cross member 492 has aroller (similar to rollers
468, 470 in the previously-described embodiment), ex-
tending outwardly therefrom.

[0077] The carrier assembly 486 is mounted to a base
assembly 500, which may include a pair of side members
502 and a pair of end members 504. Base assembly 500
further includes a pair of front support members 506 and
a pair of rear support members 508. Each of the front
and rear support members is provided with an arcuate
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engagement slot, such as shown at 510, within which the
outwardly extending rollers that are secured to the ends
of front cross member 490 and rear cross member 492
are received. The slots 510 extend in a direction parallel
to the longitudinal axis of the bicycle B, and the rollers at
the ends of front and rear cross members 490, 492 are
rotatable about axes of rotation that are perpendicular
thereto.

[0078] With this configuration, movement of the rollers
within and along the slots 510 provides fore-aft axial or
longitudinal movement of bicycle B and trainer T in re-
sponse to axial forces experienced by carrier assembly
486 during use of bicycle B. The curvature of the slots
510 provides a gravity bias toward an axially neutral po-
sition. In this embodiment, atilting or tipping arrangement
is interposed between the ends of central carrier member
488 and the front and rear cross members 490, 492, re-
spectively. Representatively, the tilting or tipping ar-
rangement may have a form similar to that described
previously with respect to Figs. 25-28, although it is un-
derstood that any other satisfactory arrangement may be
employed.

[0079] Fig. 39 illustrates another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 514. In this embodi-
ment, the bicycle B and trainer T are secured to and sup-
ported on a carrier assembly 516, which includes an ax-
ially extending central support or carrier member 518. A
compound linkage system is employed to movably mount
carrier assembly 516 to a base, shown at 520. The link-
age system includes a pair of front link members 522 and
a pair of rear link members 524. The front and rear link
members 522, 524, respectively, extend upwardly from
the upper surface of base 520, and are pivotably mounted
to base 520. The pivot connection between the lower
ends of link members 522, 524 to base 520 enables link
members 522, 524 to move in a transverse or lateral di-
rection about pivot axes that are parallel to the longitu-
dinal axis of the bicycle B. Afront suspension link member
526 is secured to and extends upwardly from the front
end of central carrier member 518, and similarly a rear
suspension link member 528 is secured to and extends
upwardly from the rear end of central carrier member
518. The upper end of front suspension link member 526
is pivotably mounted to and extends between front link
members 522. Likewise, the upper end of rear suspen-
sion link member 528 is pivotably mounted to and ex-
tends between rear link members 524. The pivot connec-
tions of the upper ends of suspension link members 526,
528 provide pivoting movement of front and rear suspen-
sion link members 526, 528 in a front-rear or axial direc-
tion, about pivot axes that are perpendicular to the lon-
gitudinal axis of bicycle B. With this configuration, axial
forces experienced by carrier assembly 516 during use
of bicycle B and trainer T cause carrier assembly 516 to
swing forwardly and rearwardly in a fore-aft direction. Si-
multaneously, transverse or lateral forces experienced
by carrier assembly 516 during use of bicycle B and train-

10

15

20

25

30

35

40

45

50

55

16

er T cause carrier assembly 516 to move laterally or
transversely due to lateral or transverse pivoting move-
ment of link members 522, 524 relative to base 520.
[0080] Fig. 40 illustrates another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 532. In this embodi-
ment, the bicycle B and trainer T are secured to and sup-
ported on a carrier assembly 534, which includes an ax-
ially extending central support or carrier member 536.
The carrier assembly 534 is supported by a frame as-
sembly 538, which in turn is engaged with a base assem-
bly 540.

[0081] The frame assembly 538 may have a generally
rectangular configuration, including a pair of side frame
members 542 and a pair of end frame members 544. A
pair of spaced apart upright members 546 are secured
to and extend upwardly from each end frame member
544. A cross member 548 extends between and is se-
cured to each pair of upright members 546.

[0082] A pair of suspension links 550 are pivotably
mounted at their upper ends to each cross member 548.
Attheir lower ends, each suspension link 550 is pivotably
connected to a transverse link mounting bar, such as
552, secured to each end of central carrier member 536.
The pivot connections of suspension links 550 allow links
552 move laterally or transversely about pivot axes that
are parallel to the longitudinal axis of bicycle B.

[0083] A movable mounting arrangementis interposed
between the frame assembly 538 and the base assembly
540. The movable mounting arrangementbetween frame
assembly 538 and base assembly 548 may have any
configuration as desired, such as those described previ-
ously with respectto Figs. 34-39, to allow frame assembly
538 to move in a fore-aft or axial direction parallel to the
longitudinal axis of bicycle B.

[0084] With this configuration, the lateral or transverse
forces experienced by carrier assembly 534 during use
of bicycle B cause carrier assembly 534 to swing trans-
versely or laterally via the pivot connections of suspen-
sion links 550. Simultaneously, the axially movable
mounting arrangement between frame assembly 538
and base assembly 540 allows carrier assembly 534 and
thereby bicycle B and trainer T to move in a fore-aft or
axial direction when carrier assembly 534 experiences
axial or longitudinal forces during operation of bicycle B.
[0085] Figs. 41-43 illustrate another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 556. In this embodi-
ment, the bicycle B and trainer T are secured to and sup-
ported on a carrier assembly 558, which includes an ax-
ially extending central support or carrier member 560.
The carrier assembly 558 is supported by a pair of end
frame assemblies 562, which in turn are engaged with a
base assembly 564.

[0086] Each frame assembly 562 has a generally rec-
tangular configuration, including a top member 566, a
bottom number 568, and a pair of side members 570. A
pair of suspension links 572 are pivotably mounted at
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their upper ends to each top frame member 566. At their
lower ends, each suspension link 572 is pivotably con-
nected to one of the ends of central carrier member 560.
The pivot connections of suspension links 572 allow links
572 to move laterally or transversely about pivot axes
that are parallel to the longitudinal axis of bicycle B.
[0087] The base 564 also has a generally rectangular
configuration, including a pair of base side members 574
and a pair of base end members 576. An upright member
578 extends from each corner of base 564. A series of
suspension links 580 are pivotably mounted between
frame assemblies 562 and upright members 578. Each
suspension link 580 is pivotably mounted at its upper and
to one of upright members 578 and is pivotably mounted
at its lower end it to one of the ends of frame assembly
bottom member 568. The pivot connections of suspen-
sion links 580 allow links 580 to move about pivot axes
that are transverse to the longitudinal axis of bicycle B.
[0088] With this configuration, the lateral or transverse
forces experienced by carrier assembly 558 during use
of bicycle B cause carrier assembly 558 to swing trans-
versely or laterally via the pivot connections of suspen-
sion links 572. Simultaneously, the axial or longitudinal
forces experienced by carrier assembly 558 during use
of bicycle B cause carrier assembly 558 to swing in a
fore-aft or axial direction via the pivot connections of sus-
pension links 580.

[0089] Figs. 44-46 illustrate another embodiment of a
movable exercise equipment support in accordance with
the present disclosure, shown at 584. In this embodi-
ment, the bicycle B and trainer T are secured to and sup-
ported on a carrier assembly 586, which includes an ax-
ially extending central support or carrier member 588.
Transverse link mounting members 590 are secured one
to each end of central carrier member 588.

[0090] Movable exercise equipment support 584 also
includes a base assembly 592, which in the illustrated
embodimentis generally rectangular in configuration and
includes a pair of base side members 594 and a pair of
base and members 596. In this embodiment, the carrier
assembly 586 is positioned above base assembly 592
and is suspended therefrom via a linkage arrangement,
which includes front and rear linkages, shown at 598.
Each linkage 598 includes a pair of side link members
600 and a transverse central link member 602. The side
link members 600 are pivotably mounted by universal
pivot joints 604 to base assembly 592, e.g. at the corners
of base assembly 592 defined by base side members
594 and base end members 596. Similarly, a universal
pivot joint 604 is connected between the upper end of
each side link member 600 and the adjacent end of each
central link member 602. The carrier assembly 586 is
suspended below the central link members 602 via sus-
pension links 606, each of which is connected at its upper
end to one of universal pivot joints 604 and at its lower
and to one of transverse link mounting members 590.
[0091] With this configuration, the lateral or transverse
forces experienced by carrier assembly 586 during use
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of bicycle B cause carrier assembly 586 to swing trans-
versely or laterally via the pivot connections of suspen-
sion links 606 to universal pivot joints 604. Simultane-
ously, the axial or longitudinal forces experienced by car-
rier assembly 586 during use of bicycle B cause carrier
assembly 586 to swing in a fore-aft or axial direction by
the pivot connections of universal pivot joints 604 to base
assembly 592. In addition, as shown in Fig. 46, any dif-
ferential in the lateral forces experienced by the carrier
assembly 586 can enable carrier member 588 to twist
about an upright or vertical axis.

[0092] Figs. 47-49 illustrate an embodiment of the
present disclosure in which a movable support can be
incorporated directly into the frame or support structure
of an item of exercise equipment. In this embodiment,
the item of exercise equipment is in the form of an exer-
cise cycle, shown generally at 610, although it is under-
stood that the item of exercise equipment may be any
other type of exercise equipment as desired. The exer-
cise cycle 610 generally includes a frame assembly 612
and a base assembly 614. The frame assembly 612 may
include a front upper frame member 616 to which a han-
dlebar assembly 618 is adjustably mounted, and a rear
upper frame member 622 which a saddle or seat 622 is
adjustably mounted. The front upper frame member 616
may be vertically movable via a post that is telescopingly
positioned within a front support tube 624, and likewise
the rear upper frame member 620 may be vertically mov-
able via a post that is telescopingly positioned within a
rear support tube 626. The exercise cycle may also in-
clude a drive gear 628, which is rotatably supported on
a rear support member 630. The drive gear 628 is rotat-
able in response to user input forces applied to a set of
pedals, in a manner as is known. The exercise cycle 610
may also include a rotatable flywheel 631 that is driven
by the drive gear 628, in a manner as is known.

[0093] The lower ends of front support tube 624, rear
support tube 626 and rear support member 630 are
mounted to and extend upwardly from an axially extend-
ing bottom frame member 632, which forms a part of
frame assembly 612. The bottom frame member 632 ex-
tends along the longitudinal axis of exercise cycle 610
and supports the frame assembly 612 above base as-
sembly 614. In the illustrated embodiment, the bottom
frame member 632 is in the form of an axially extending
tubular member, although it is understood that any other
satisfactory structural member may be employed. The
bottom frame member 632 has a length that exceeds the
components of frame assembly 612 thereabove, and in-
cludes front and rear engagement areas, shown at 634a,
634b, respectively, at which bottom frame member 632
is engaged with and supported above base assembly
614. In the illustrated embodiment, the front engagement
area 634a is located forwardly of the forwardmost posi-
tion at which the handlebar assembly 618 can be posi-
tioned, and the rear engagement area 634b is located
rearwardly of the rearwardmostlocation at which the sad-
dle 622 can be positioned.
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[0094] An arcuate beaded track member 636a is se-
cured to the underside of bottom frame member 632 at
front engagement area 634a. Similarly, an arcuate bead-
ed track member 636b is secured to the underside of
bottom frame member 632 at the rear engagement area
634b. The arcuate beaded track members 636a, 636b
are constructed and configured similarly to the tracks
240, 242 described previously with respect to the em-
bodiment of the present disclosure illustrated in Figs.
19-24. Representatively, the portions of bottom frame
member 632 to which the arcuate beaded track members
636a, 636b are mounted may be provided with an arcuate
curvature having a radius that matches that of tracks
636a, 636b, although bottom frame member 632 may be
formed without such curved portions or other such struc-
ture.

[0095] A pair of outriggers or stabilizers 638 are se-
cured to frame assembly 612. The stabilizers 638 extend
outwardly in opposite directions from frame assembly
612 and may be secured to frame assembly 612 in any
satisfactory manner.

[0096] Base assembly 614 includes an axially extend-
ing central base member 640, which is adapted to be
placed on a supporting surface such as a floor. The cen-
tral base member 640 underlies bottom frame member
632 of frame assembly 612. A front bracket 642a is
mounted to the forward end of central base member 640
and a rear bracket 642b is mounted to the rearward end
of central base member 640. A grooved roller is rotatably
mounted to each of front and rear brackets 642a, 642b,
respectively. The grooved roller mounted to rear bracket
642b is shown in Fig. 47 at 644b, and a similarly config-
ured grooved roller is rotatably mounted to front bracket
642a. The grooved rollers such as 644b are configured
similarly to the grooved rollers shown and described pre-
viously with respect to the embodiments of the present
disclosure as shown in Figs. 1-24 and are configured to
receive the central bead areas of the track members
636a, 636b that are secured to the underside of bottom
frame member 632.

[0097] Withthis configuration, as described previously,
the track members 636a, 636b and the grooved rollers
such as 644b allow both axial or fore-aft movement of
bottom frame member 632 relative to base member 640
and pivoting movement of bottom frame member 632 on
the central beaded areas of the track members 634a,
634b within the grooves of the rollers such as 644b. In
this manner, longitudinal or axial forces experienced by
bottom frame member 632 during use of the exercise
cycle 610 cause forward or rearward translation of bottom
frame member 632 relative to base assembly 614 by
movement of track members 634a, 634b within the
grooved rollers, such as 644b and thereby axial or fore-
aft movement of frame assembly 612. The arcuate con-
figuration of track members 634a, 634b provides a gravity
bias of frame assembly 612 toward an axially neutral po-
sition, as also described previously.

[0098] Each stabilizer 638 overlies a plate 646, and
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plates 646 are secured to and extend outwardly from
central base member 640 in opposite directions. The out-
er end of each stabilizer 638 is positioned within a chan-
nel defined by a stabilizer guide 648, and each stabilizer
guide 648 is secured to the outer end of one of plates
646. The channel defined by the stabilizer guide 648 has
a length greater than that of stabilizer 638, so that stabi-
lizer 638 can move back and forth within the channel of
stabilizer guide 648 during fore-aft movement of stabiliz-
ers 638. Aftilt biasing arrangement is interposed between
each stabilizer 638 and its underlying plate 646. Repre-
sentatively, the tilt biasing arrangement may have a con-
figuration as described previously with respect to tilt bi-
asing bracket assemblies 134a, 134b as shown and de-
scribed with respect to Figs. 1-18 or tilt biasing bracket
assemblies 252 as shown and described with respect to
Figs. 19-24. As also described previously, the tilt biasing
arrangement acts on the stabilizers 638 to bias the frame
assembly 612 of exercise cycle 610 toward a neutral,
uprighttilt position. While a pair of outriggers or stabilizers
638 are illustrated, it is understood that a single outrigger
or stabilizer may be employed, or alternatively that the
tilt biasing mechanism may be incorporated into any oth-
er structure of the exercise cycle 610 to bias exercise
cycle 610 toward an upright position.

[0099] Figs. 50-52 illustrate an embodiment of the
present disclosure in which a bicycle B is engaged with
and supported by a trainer 652, which includes movable
features in accordance with the present disclosure. In
this embodiment, the movable support is incorporated
directly into the structure of the trainer 652. The trainer
652 is illustrated as being in the form of a direct drive
trainer, although it is understood that a wheel-on trainer
may also be employed. The trainer 652 includes a fly-
wheel 654 which, in a manner as is known, is adapted
to rotate in response to power input to the trainer 652 by
rotation of the pedals of bicycle B. A resistance-providing
arrangement, such as an electromagnetically controlled
resistance mechanism, may be employed to selectively
resist rotation of flywheel 654. Flywheel 654 may be con-
tained within a suitable housing or other enclosure.
[0100] Trainer654 includes a central mounting section
656 that supports flywheel 654, and a pair of stabilizers
658 extend outwardly in opposite directions from central
mounting section 656. A central bottom support member
660 extends forwardly from the front end of central
mounting section 656. The central bottom support mem-
ber 660 may be provided with a wheel mount 662 on
which the front wheel of bicycle B is supported. The front
end of central bottom support member 660 includes a
front engagement area 664, which includes an arcuate
beaded track member 666 having a construction and
configuration as described previously. A similar arcuate
beaded track member is interconnected with and under-
lies central mounting section 656 atthe rear end of bottom
support member 660.

[0101] Trainer652 also includes a base assembly 668,
on which bottom support member 660 is positioned. The
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base assembly 668 includes a central axial base member
670, which underlies bottom support member 660. The
base assembly 668 also includes a pair of plates 672 that
extend outwardly in opposite directions from the rearward
end of base member 670. The plates 672 underlie the
stabilizers 658, as described previously, and a stabilizer
guide 674 is secured to the outer end of each plate 672.
As also described previously, the end of each stabilizer
658 is positioned within a guide channel defined by the
stabilizer guide 674 and is movable in a fore-aft direction
therewithin. The base assembly 668 also includes a pair
of brackets at each engagement area of bottom support
member 660. A front one of the brackets is shown at 676,
and a similarly configured rear bracket is secured to the
rearward end of base member 670. Agroovedroller, such
as shown at 678, is rotatably mounted to each of the
brackets, such as 676.

[0102] Inamannersimilartothat described previously,
any axial or longitudinal forces applied to bicycle B during
use and experienced by mounting section 656 and bot-
tom support member 660 cause axial fore-aft movement
of bottom support member 660 relative to base assembly
668 by movement of the track members, such as 666,
on the grooved rollers, such as 678. Again, the curved
configuration of the track member such as 666 provides
agravity bias of supportmember 660, and thereby bicycle
B, to an axially neutral position. Any transverse or lateral
forces applied to bicycle B during use cause bottom sup-
port member 662 tip or tilt relative to base assembly 668
by rotation of the central beaded area of each track, such
as 666, on the roller, such as 678, on which the track is
supported. Such tipping or tilting movement of the bottom
support member 660 is transferred to the bicycle B and
experienced by the user. As described previously, a tilt
biasing arrangement is interposed between each stabi-
lizer 658 and its underlying plate 672, to bias bicycle B
toward an upright or neutral tilt position. Again, while a
pair of outriggers or stabilizers 658 are illustrated, it is
understood that a single outrigger or stabilizer may be
employed, or alternatively that the tilt biasing mechanism
may be incorporated into any other structure of the trainer
652 to bias trainer 652 toward an upright position.
[0103] Figs. 53-57 illustrate another embodiment of a
movable exercise equipment support in accordance with
the presentdisclosure, shown generally at 786, on which
the bicycle B and a trainer (not shown) may be supported.
As in previously-described embodiments, the trainer with
which bicycle B is engaged may be a wheel-on trainer or
a direct drive trainer, in a manner as is known.

[0104] The general components and construction of
movable exercise equipment support 786 are similar to
those previously described with respect to movable ex-
ercise equipment support 200 as shown in Figs. 19-24
and movable exercise equipment support 700 as shown
in Figs. 24a-24i. In this regard, the movable exercise
equipment support 786 generally includes a base section
788 and a platform section 790. As described previously,
the platform section 790 is movable in an axial, fore-aft
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direction relative to base section 788 in response to ap-
plication of longitudinal forces to movable exercise equip-
ment support 76 in response to operation of bicycle B.
Platform section 790 also tilts side-to-side in response
to application of forces to bicycle B that are off-center
relative to the longitudinal axis of movable exercise equip
in support 786. Movable exercise equipment support 786
differs from the previously-described embodiments, how-
ever, in that the tilt biasing bracket assemblies incorpo-
rate in the movable exercise equipment supports such
as 200, 700 are replaced by a pair of cylinder assemblies
792 located one on either side of movable exercise equip-
ment support 76. The cylinder assemblies 792 are posi-
tioned between the rear portion of platform section 790
and the underlying rear portion of base section 788, and
in the illustrated embodiment are secured to and carried
by the rear portion of the platform section 790. Each cyl-
inder assembly 792 includes a cylinder body 794 and an
extendable and retractable rod 796. A roller 798 is se-
cured to the end of each rod 796, and is engaged against
an engagement surface or track 800 on the rear portion
of base section 788, as described previously. The cylin-
der assemblies 792 may be in the form of hydraulic cyl-
inders, although it is understood that pneumatic cylin-
ders, stepper motors, or any other linear or rotating ac-
tuator may also be employed. The cylinder assemblies
792 are hydraulically linked together, so that the cylinder
assemblies 792 move up and down opposite one another
at the same rate in response to lateral or longitudinally
off-center forces being applied to bicycle B or experi-
enced by movable exercise equipment support 786. The
cylinder assemblies 792 thus control side-to-side tilting
movement of platform section 790 relative to base sec-
tion 788, and the cylinder rods 796 are biased outwardly,
in a manner as is known, to provide a tilt biasing that
tends to position the sum of forces vertically closer to or
through the tilt axis.

[0105] A force sensor 802 is located at the top of each
cylinder body 794, and bears against the underside of
platform section 790. Each force sensor 802 is intercon-
nected with a hydraulic controller that in turn is intercon-
nected with each cylinder assembly 792. With this ar-
rangement, when a downward force is applied to a first
side of the bicycle B that exceeds the upward force on a
second side of the bicycle B, represented at F in Fig. 56,
the sensors 802 will determine that a greater amount of
forces being applied to the first side of the bicycle B. An
algorithm within the hydraulic controller then calculates
the desired tilt of the platform section 790 according to
the magnitude of the force F, and the controller com-
mands the cylinder actuator to operate the cylinder as-
sembly 792 on the first side of the bicycle B to extend
the cylinder rod 796 and provide upward movement of
the platform section 790 on the first side of the bicycle B
by a desired amount according to the magnitude of the
force F. By tilting the bicycle B upwards in this manner
against the pedal force F, the center of force is moved
back toward the pivot axis to stabilize the system, which
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mimics conditions experienced during real-world opera-
tion of a bicycle in outdoor conditions.

[0106] The speed of response in the cylinder assem-
blies 792 or other actuators could be tied to the virtual
speed of the rider. In addition, the system could be con-
trolled by an internal or separate computer through a
wired or wireless signal.

[0107] It can thus be appreciated that the present in-
vention provides a movable support arrangement for ex-
ercise equipment that in the first instance provides axial
fore-aft movement of the item of exercise equipment, to
provide a realistic feel during operation of the item of
exercise equipment. The axial exercise equipment
movement can be combined with lateral or tilting move-
ment, to further enhance the realistic feel experienced
by the user during operation. The movable support can
be separate from an item of exercise equipment, such
that the item of exercise is separate from and positioned
on the movable support. Alternatively, the movable sup-
port can be incorporated into the structure of the item of
exercise equipment itself.

[0108] Anotherembodimentin which the movable sup-
port is incorporated into the structure of the item of ex-
ercise equipment itself is shown in Figs. 58-75, in which
a movably supported item of exercise equipment, shown
generally at 804, includes a stationary cycle-type exer-
cise device 806 (hereafter referred to as cycle 806) mov-
ably supported on a base 808. It is understood that the
item of exercise equipmentincorporated into the movably
supported item of exercise equipment 804 need not be
limited to equipment such as a stationary cycle, and that
any type of stationary exercise equipment to which re-
petitive or cyclic forces are applied by a user during op-
eration may be employed.

[0109] In arepresentative embodiment, the base 808
of the movably supported item of exercise 804 is adapted
to be positioned on a supporting surface such as a floor,
andincludes alongitudinally extending central lower sup-
port member 810 and a transversely extending front sup-
port member 811, which cooperate to form a generally
T-shaped lower support for the base 808. A pair of in-
wardly angled front stanchions 812, 814 extend upwardly
from the opposite ends of the front support member 811,
and cooperate to form a front support for the cycle 806,
in a manner to be explained. A rear stanchion 816 ex-
tends upwardly from the rear end of central lower support
member 810, and forms a rear support for the cycle 806,
also in a manner to be explained. A pair of foldable out-
riggers 818 are pivotably mounted to a rear bracket 820,
which is secured to the rear of the base 810 at the inter-
connection of central lower support member 810 and rear
stanchion 816. The outriggers 818 can be moved be-
tween an operative extended position as shown, in which
the outriggers 818 provide lateral stability to the movably
supported item of exercise equipment 804, and a retract-
ed or inward position in which the outriggers 818 are po-
sitioned adjacent the central lower support member 810,
to reduce the footprint of the item of exercise equipment
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804 for shipment and storage. It is understood, however,
that the structural details of the base 808 as described,
including the movable outriggers 818, are illustrative of
any number and configuration of support components
that may be employed for providing a stable support for
the cycle 806 during use.

[0110] The cycle 806, which is movably supported on
the base 808, generally includes a frame assembly that
mounts user support and input components. In the illus-
trated embodiment, the user support and input compo-
nents include a saddle or seat 822, a handlebar 824, and
a pedal-type input arrangement 826. The saddle 822 is
supported by a seat tube 828, which forms part of the
frame assembly of cycle 806. In a manner as is known,
the position of the saddle 822 may be adjusted using a
height adjustment member 830 that is telescopingly en-
gaged with the seat tube 828, and a front-rear longitudinal
adjustment member 832 that is secured to the upper end
of height adjustment member 830, and to which saddle
822 is adjustably secured. Similarly, the handlebar 824
is supported by a head tube 834, which forms part of the
frame assembly of cycle 806. In a manner as is known,
the position of the handlebar 824 may be adjusted using
a height adjustment member 836 that is telescopingly
engaged with the head tube 836, and a front-rear longi-
tudinal adjustment member 838 that is secured to the
upper end of height adjustment member 836, and to
which handlebar 824 is adjustably secured. The pedal-
type input arrangement 826 includes a set of pedals (not
shown) with which the user’s feet are engageable, and
apair of crank arms 840 which, during operation, transmit
torque to a resistance mechanism, shown generally at
842 that is mounted to the frame of cycle 806. Typically,
the crank arms 840 are connected to an input ring or
gear, and a drive member, such as a chain or belt, rotates
a flywheel associated with the resistance mechanism in
response to application of pedaling forces by the user.
The resistance mechanism 842 may be any suitable type
of resistance mechanism that provides adjustable resist-
ance to pedaling forces applied by the user. Examples
include, but are not limited to fluid-type, mechanical,
magnetic, electrical or electromechanical resistance
mechanisms, although any type of resistance mecha-
nism may be employed.

[0111] In addition to the seat tube 828 and head tube
834, the frame of the cycle 806 further includes top and
bottom frame members 844, 846, respectively, which ex-
tend between and interconnect the seat tube 828 and
head tube 834. In the illustrated embodiment, the resist-
ance mechanism 842 is secured to the frame of cycle
806 within an area defined by the seat tube 828, head
tube 834 and top and bottom frame members 844, 846,
respectively, although any other satisfactory configura-
tion may be employed.

[0112] Cycle 806 further includes a front support as-
sembly 848 that extends forwardly from head tube 834
and a rear support assembly 850 that extends rearwardly
from seat tube 828. The front support assembly 848 in-
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cludes an arcuate upper support member 852, in com-
bination with a front brace member 854 that extends
downwardly from the forward end of upper support mem-
ber 852, and a centering guide member 856 that extends
between the lower end of front brace member 854 and
the lower end of head tube 834. The arcuate upper sup-
portmember 852 is movably supported by the upper ends
of front stanchions 812, 814, in a manner to be explained.
As will also later be explained, the centering guide mem-
ber 856 assists in biasing cycle 806 toward an upright
position during operation. The rear support assembly 850
includes an arcuate lower support member 858, which
is supported by the upper end of rear stanchion 816, in
a manner to be explained. Rear support assembly 850
also includes an upper brace member 860, which ex-
tends between the rear end of arcuate lower support
member 858 and seat tube 828.

[0113] Cycle 806 is supported onbase 808 in amanner
that simulates cycle riding in an outdoor environment.
Specifically, cycle 806 is capable of movement relative
to base 808 in a longitudinal fore-aft direction as well as
movement in a tilting or side-to-side manner. A fore-aft
centering arrangement and a tilt centering arrangement
bias the cycle 806 toward fore-aft and tilt centered posi-
tions, respectively, relative to base 808.

[0114] As shown in Figs. 58, 61, 62 and 64, a bracket
862 is secured between the upper ends of front stan-
chions 812, 814. A front grooved roller 864 is rotatably
mounted within an upwardly facing channel defined by
bracket 862. The arcuate upper support member 852 of
cycle front support assembly 848 is engaged with front
grooved roller 864. With this configuration, upper support
member 852 is capable of translating in a fore-aft direc-
tion on front grooved roller 864. The outside radius of
upper support member 852 is such that the upper support
member can be received in the groove of front grooved
roller 864, which enables movement of arcuate upper
support member 852 on front grooved roller 864. In a
generally similar manner, as shown in Fig. 65, a rear
grooved roller 866 is rotatably mounted to the upper end
ofrear stanchion 816. The arcuate lower support member
858 of cycle rear support assembly 850 is engaged with
rear grooved roller 866. With this configuration, lower
support member 858 is capable of translating in a fore-
aft direction on rear grooved roller 866. The outside ra-
dius of lower support member 858 is such that the upper
support member can be received in the groove of rear
grooved roller 866, which enables movement of arcuate
lower support member 858 on rear grooved roller 866. A
retainer bracket 868 functions to maintain arcuate lower
support member 858 in engagement with rear grooved
roller 866.

[0115] Arcuate upper support member 852 of cycle
front support assembly 848 and arcuate lower support
member 858 of cycle rear support assembly 850 have
matching curved configurations when viewed in eleva-
tion, i.e. each has a similar radius of curvature. The cur-
vature of arcuate upper support member 852 and the
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curvature of arcuate lower support member 858 function
to provide a gravity bias of cycle 806 toward a lowered
position relative to base 808. In a manner similar to that
described previously, any axial front-rear forces applied
to cycle 806 during use cause arcuate upper support
member 852 and arcuate lower support member 858 to
move forwardly and rearwardly on front grooved roller
864 and rear grooved roller 866, respectively. During
such movement, cycle 806 is slightly raised relative to
base 808 due to the curvature of arcuate upper support
member 852 and arcuate lower support member 858. In
the absence of axial front-rear forces applied to cycle
806, arcuate upper support member 852 and arcuate
lower support member 858 cause cycle 806 to return to
a lowered equilibrium position relative to base 808. Also
as described previously, the matching radius of arcuate
upper support member 852 with the groove of front
grooved roller 864 and the matching radius of arcuate
lower support member 858 with the groove of rear
grooved roller 866 allows cycle 806 to tiltin a side-to-side
manner when tilting forces are applied to cycle 806 during
use.

[0116] Centering guide member 856, noted previously,
forms part of a tilt centering arrangement, shown gener-
ally at 870, which is operable to bias cycle 806 to a tilt-
centered position relative to base 808.

[0117] With reference to Figs. 64 and 68-71, the
centering guide member 856 may representatively be in
the form of a tubular member having a top wall, a bottom
wall and a pair of sidewalls that cooperate to define an
internal passage 872. Axially extending slots 874A, 874B
are formed in the side walls of centering guide member
856. It is understood that, while centering guide member
856 is illustrated as a tubular member with slotted side-
walls, any other satisfactory and functionally similar con-
figuration may be employed.

[0118] The tilt centering arrangement 870 further in-
cludes a shuttle assembly 876 that is configured and ar-
ranged for axial back-and-forth movement within internal
passage 872 of centering guide member 856. A pair of
centering cables 878A, 878B are connected to and ex-
tend outwardly in opposite directions from the shuttle as-
sembly 876 through slots 874A, 874B, respectively, in
the sidewalls of centering guide member 856.

[0119] As shown in Figs. 59 and 62-64, each of front
stanchions 812, 814 has a hollow interior. In the illustrat-
ed embodiment, front stanchion 812 consists of a chan-
nel member 880, with a cover 882 (Fig. 58) being en-
gageable with the walls of channel member 880 to define
an interior of stanchion 812. Similarly, from stanchion
814 consists of a channel member 884, with a cover 886
being engageable with the walls of channel member 884
to define an interior of stanchion 814. Again, while front
stanchions 812, 814 are illustrated as channel members
with removable covers, it is understood that any other
satisfactory and functionally similar configuration may be
employed.

[0120] A V-roller 888A is rotatably mounted to a shaft
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890A that extends between and is mounted to opposite
sidewalls of channel member 880 of front stanchion 812.
A slot 892A is formed in the rear wall of channel member
880 adjacent roller 888A. Centering cable 878A extends
through slot 892A and is engaged with V-roller 888A. The
end of centering cable 878A opposite shuttle assembly
876 is engaged with a biasing arrangement. In the illus-
trated embodiment, the biasing arrangement includes a
pair of springs 893A, each of which is secured at its upper
end to a suitable mounting bracket or the like mounted
within the upper end of channel member 880 of front stan-
chion 812. The lower end of each spring 893Aa is en-
gaged with a plate 894A, which in turn is secured to the
end of centering cable 878 a via a link 895A.

[0121] In a similar manner, a V-roller 888B is rotatably
mounted to a shaft 890B that extends between and is
mounted to opposite sidewalls of channel member 884
of front stanchion 814. A slot 892B is formed in the rear
wall of channel member 884 adjacent roller 888B.
Centering cable 878B extends through slot 892B and is
engaged with V-roller 888B. The end of centering cable
878B opposite shuttle assembly 876 is engaged with a
similar biasing arrangement in the form of a pair of
Springs 893B, each of which is secured at its upper and
to amounting bracket or the like mounted within the upper
end of channel member 884 of front stanchion 814. The
lower end of each spring 893B is engaged with a plate
894B which in turn is secured to the end of centering
cable 878B via a link 895B.

[0122] While the biasing arrangement is illustrated as
a pair of springs, it is understood that any number of
springs may be employed, and also that the biasing ar-
rangement may be any suitable type of biasing arrange-
ment or member, not limited to springs, that can apply a
resilient centering force on a c able such as centering
cables 878A, 878B.

[0123] Figs. 68-71 illustrate representative details of
construction of shuttle assembly 876. In the illustrated
embodiment, shuttle assembly 876 includes a body 896
defining a series of walls to which a series of wheels or
rollers are mounted. The wheels or rollers include a pair
of upper horizontal wheels 898, a pair of lower horizontal
wheels 900 and a pair of vertical wheels 902. An addi-
tional set of horizontal wheels 904 is rotatably mounted
to the end of an arm 906, which is pivotably secured at
its inner end by a shaft 908 that extends between a pair
of walls of the shuttle body 896. The arm 906 is biased
outwardly, such as by a torsion spring, tension in cable
878A, compression spring or the like (not shown), that
urges arm 906 in a clockwise direction (with reference to
Fig. 69).

[0124] Shuttle assembly 876 is positioned within inter-
nal passage 872 of centering guide member 856 such
that the vertical wheels 902 engage and are movable
along the bottom wall of centering guide member 856.
Horizontal wheels 898 and 900 engage the sidewall of
centering guide member 856, straddling the slot 874B in
the guide member sidewall. Horizontal wheels 904 are
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engaged with the opposite side wall of centering guide
member 856 by virtue of the outward bias of arm 906
relative to shuttle body 896. The horizontal wheels 904
straddle the slot 874A in the sidewall of centering guide
member 856 with which horizontal wheels 904 are en-
gaged. The inner end of centering cable 878A is con-
nected to shuttle assembly 876 by engagement with a
shaft 910 at the outer end of arm 906. The inner end of
centering cable 878B is engaged via a suitable fitting with
awall of shuttle body 896. As noted previously, centering
cable 878A is movable axially within slot 874A, and like-
wise centering cable 878B is movable axially within slot
874B.

[0125] During operation of cycle 806, fore-aft move-
ment of cycle 806 relative to base 808 results in axial
movement of shuttle assembly 876 within a passage 872
of centering guide member 856. Such axial fore-aft move-
ment of shuttle assembly 876 results in a downward force
being applied to the outer ends of centering cables 878A,
878B, which tends to stretch the springs 893A, 893B,
respectively. The forces applied by springs 893A, 893B
apply tension to centering cables 878A, 878B, respec-
tively, to assist in biasing cycle 806 to an axially centered
position, to supplement the gravity bias of cycle 806 to
the axially centered position resulting from the curved
configuration of arcuate upper support member 852 and
arcuate lower support member 858.

[0126] When cycle 806 is subjected to tilting forces dur-
ing use, cycle 806 can rock or tip in a side-to-side manner
on grooved rollers 864, 866. For example, when cycle
806 tilts such that its upper area rotates in a counter-
clockwise direction, with reference to Fig. 64, the center-
ing guide member 856 is moved in a counterclockwise
direction so as to apply a downward force on springs
893A, which, due to the resilience of springs 893A, urges
centering guide member 856 back toward a centered po-
sition. Such return movement of centering guide member
856 toward the centered position under the influence of
centering springs 893A is dampened by the concomitant
extension of centering springs 893B, which are subjected
to slackening during movement of centering guide mem-
ber 856 toward stanchion 814. Similarly, when cycle 806
tilts such that its upper area rotates in a clockwise direc-
tion, the centering guide member 856 is moved in a clock-
wise direction so as to apply a downward force on springs
893B, which, due to the resilience of springs 893B, urge
centering guide member 856 back toward a centered po-
sition. Such return movement of centering guide member
856 toward the centered position under the influence of
centering springs 893B is dampened by the concomitant
extension of centering springs 893A, which are subjected
to slackening during movement of centering guide mem-
ber 856 toward stanchion 812.

[0127] The centering guide member slots 874A, 874B
accommodate movement of centering cables 878A,
878B, respectively, during back-and-fourth movement of
shuttle assembly 876, and the configuration of slots
892A, 892B in the walls of stanchion channel members
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880, 884, respectively, accommodate such movement
of centering cables 878A, 878B adjacent V-rollers 888A,
888B, respectively. In this manner, cycle 806 is simulta-
neously biased toward an axially fore-aft centered posi-
tion as well as to a tilt centered position during operation
of cycle 806.

[0128] Figs. 72-75illustrate ranges of movement of cy-
cle 806 relative to base 808 during operation. Fig. 72, for
example, shows forward movement of cycle 806 relative
to base 8089. In this position, arcuate upper support
member 852 is moved forwardly on front grooved roller
864 and arcuate lower support member 858 is moved
forwardly on rear grooved roller 866, which raises cycle
806 above its vertical equilibrium position relative to base
808. Shuttle assembly 876 is moved to a rearward posi-
tion within passage 872 of centering guide member 856.
When the force tending to move cycle 806 toward the
forward position of Fig. 72 is relieved, the biasing forces
noted previously tend to return cycle 806 toward the fore-
aft centered position. When a force is applied to cycle
806 tending to move itrearwardly on base 808, cycle 806
can be moved toward a rearward position as shown in
Fig. 73. In this position, arcuate upper support member
852 is moved rearwardly on front grooved roller 864 and
arcuate lower support member 858 is moved rearwardly
on rear grooved roller 866, which again raises cycle 806
above its vertical equilibrium position relative to base
808. Shuttle assembly 876 is moved to a forward position
within passage 872 of centering guide member 856.
When the force tending to move cycle 806 toward the
rearward position of Fig. 72 is relieved, the biasing forces
noted previously tend to return cycle 806 toward the fore-
aft centered position. Figs. 74 and 75 illustrate tilting po-
sitions of cycle 806 relative to base 808, with Fig. 74
showing a counterclockwise tilted position and Fig. 75
showing a clockwise tilted position. As noted previously,
the tilt centering arrangement 870 functions to urge cycle
806 toward a tilt-centered position during such move-
ment. It can be appreciated that the fore-aft and tilting
movements of cycle 806 relative to base 808 asiillustrated
can occur simultaneously, such that at any given time
cycle 806 may be subjected to both fore-aft centering
forces and tilt-centering forces, to provide stability to the
user during operation of cycle 806.

[0129] In theillustrated embodiment, the tilt axis of cy-
cle 806 at the rear, i.e. at rear grooved roller 866, is at a
lower elevation than the tilt axis of cycle 806 at the front,
i.e. atfront grooved roller 864. It has been found that this
configuration accurately simulates outdoor riding condi-
tions. That is, the tilt axes at both the front and rear of
cycle 806 are located above ground level, with the front
tilt axis being higher than the rear tilt axis. This simulates
outdoor riding conditions in that the tilt or pivot axis at the
rear of a bicycle when riding outdoors is typically at a
location lower than that of the tilt of pivot axis of the front,
steerable wheel of a bicycle when riding outdoors.
[0130] A direct drive trainer used in combination with
the movable exercise equipment supports described
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above offer several benefits over previous systems. In
the past, for example, in order to reduce peak saddle
pressure, which has a significant impact on user comfort,
previous bicycle trainers would either 1) require a large
flywheel-based trainer unit to smooth out the rider’s pedal
stroke or 2) incorporate movement into the trainer, for
instance, allowing for side-to-side or font-to-rear tilting
movements. To smooth out the rider’'s pedal stroke, a
direct drive trainer unit as shown can rapidly change the
resistance based on the position of the pedal stroke, with
greater resistance being generated during the high
torque part of the user’s pedal stroke and less resistance
during the dead spot of the user's pedal cycle. The
amount of resistance can be adjusted based on sensor
readings, for instance, using accelerometer-based ca-
dence sensors, reed switch sensors, position sensors,
and other sensors as would be known to one of ordinary
skill in the art. Based on the sensor readings, resistance
can be increased and decreased rapidly to allow for a
full reversal within each pedal stroke. These changes in
resistance can be calculated based on any number of
factors, including for instance increase or decrease in
torque, increase or decrease in speed, redundantly pos-
itive or negative acceleration, increase or decrease in
instantaneous power, or derivatives of power. Similarly,
the resistance could be calculated based on any combi-
nation of these factors. The adjustments in resistance
can be achieved, for instance, using electromagnetic
coils, although a motor controller including a drive and a
brake could similarly be used. However, any number of
other methods of generating resistance could similarly
be employed. For instance, these could include systems
that deposit generated power into resistors, systems that
dissipate power through eddy current resistance, and
friction-based systems.

[0131] Previously, the two options stated above were
not compatible with one another primarily because the
weight associated with a large flywheel-based trainer unit
resulted in significant gyroscopic stability, which made it
difficult to simulate realistic movement during use of the
trainer system. However, by using the embodiments de-
scribed above, a movable direct drive-type bicycle trainer
system generates both the smooth pedal stroke associ-
ated with use of a heavy flywheel-based trainer unit, while
also allowing for realistic movement of the system in the
form of fore and aft and side-to-side movement.

Claims
1. An item of exercise equipment (804), comprising:

a frame configured to support a user;

a userinput arrangement (826) movably mount-
ed to the frame for enabling a user to apply input
forces during exercise; and

a support arrangement with which the frame is
engaged and that supports the frame above a
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support surface, wherein the support arrange-
ment is configured to provide movement of the
frame in a fore-aft direction in response to input
forces applied to the frame by the user,
wherein the frame and the movable input ar-
rangement comprise a cycle-type device (806);
wherein the support arrangement is further con-
figured to provide tilting movement of the frame
about a tilt axis that extends primarily in the fore-
aft direction,

further comprising a neutral biasing arrange-
ment for biasing the frame toward a fore-aft neu-
tral position and a tilting neutral position,
wherein the neutral biasing arrangement com-
prises a first biasing arrangement for biasing the
frame toward the fore-aft neutral position and a
second biasing arrangement for biasing the
frame toward a tilt neutral position, and
wherein the support arrangement includes a
base (808), and wherein the second biasing ar-
rangement comprises a tilt neutral biasing ar-
rangement interconnected between the base
and the frame that applies opposite laterally di-
rected biasing forces to the frame that urge the
frame toward the tilt neutral position.

The item of exercise equipment of any preceding
claim, wherein the frame is engaged with the support
arrangement viaengagementof a pair of rollers (864,
866) with a pair of support members (852, 858),
wherein the support members and rollers cooperate
to provide fore-aft movement of the frame relative to
the support arrangement.

The item of exercise equipment of claim 2, wherein
the pair of support members (852, 858) are intercon-
nected with the frame and the pair of rollers (864,
866) are interconnected with the support arrange-
ment.

The item of exercise equipment of claim 2 or 3,
wherein relative axial fore-aft movement between
the support members (852, 858) and the rollers (864,
866) results in movement of the frame in the fore-aft
direction, and wherein pivoting movement of the sup-
port members (852, 858) on the rollers (864, 866)
results in tilting movement of the frame about the tilt
axis.

The item of exercise equipment of any one of claims
2, 3 or 4 wherein the pair of support members com-
prises a front support member located toward a for-
ward end defined by the frame and a rear support
member located toward a rearward end defined by
the frame, wherein the rear support member and the
front support member define atilt axis thatis inclined
in a rear-to-front direction.
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The item of exercise equipment of any one of claims
2 to 5, wherein the first biasing arrangement com-
prises an arcuate configuration of the support mem-
bers that provides a gravity bias of the frame toward
the fore-aft neutral position.

The item of exercise equipment of claim 1 wherein
the base (808) includes a pair of laterally spaced
apart stanchions (812, 814), wherein the tilt neutral
biasing arrangement comprises a centering guide
member (856) interconnected with the frame and lo-
cated between the pair of stanchions, a pair of flex-
ible elongated biasing members (878A, 878B) inter-
connected with and extending in laterally opposite
directions from the centering guide member, and a
biasing arrangement associated with each of the
stanchions, wherein each flexible elongated biasing
member is interconnected with one of the biasing
arrangements, wherein biasing forces exerted by the
biasing arrangements bias the centering guide mem-
ber toward a neutral position corresponding to the
tilt neutral position of the frame.

The item of exercise equipment of claim 7, wherein
the centering guide member (856) defines an axially
extending internal passage (872), and wherein the
flexible elongated biasing members (878A, 878B)
are interconnected with a shuttle (876) that is mov-
able within the internal passage of the centering
guide member to accommodate fore-aft movement
of the frame relative to the base (808).

The item of exercise equipment of claim 7 or claim
8, wherein each biasing arrangement comprises one
or more springs (893A, 893B) interconnected be-
tween one of the stanchions (812, 814) and one of
the flexible elongated biasing members.

Patentanspriiche

Ubungsausriistung (804), umfassend:

Einen Rahmen, der ausgelegt ist, einen Nutzer
zu tragen;

eine Benutzereingabeanordnung (826), die be-
weglich am Rahmen montiert ist, um einem Nut-
zer zu ermdglichen, wahrend der Ubung, Ein-
gabekréfte anzuwenden; und

eine Stltzanordnung, mit welcher der Rahmen
in Eingriffist und welche den Rahmen Uber einer
Stitzflache stitzt, wobei die Stitzanordnung
ausgelegt ist, Bewegung des Rahmens in einer
Vorwarts-Ruickwarts-Richtung als Reaktion auf
Eingabekrafte bereitzustellen, die vom Nutzer
auf den Rahmen angewandt wurden,

wobei der Rahmen und die bewegliche Einga-
beanordnung eine Vorrichtung (806) des Fahr-
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radtyps umfasst;

wobei die Stitzanordnung ferner ausgelegt ist,
Neigungsbewegung des Rahmens, um eine
Kippachse bereitzustellen, die sich priméarin die
Vorwarts-Ruckwarts-Richtung erstreckt,

ferner eine neutrale Vorspannungsanordnung
zum Vorspannen des Rahmens in Richtung ei-
ner neutralen Vorwarts-Rickwarts-Position und
einer neutralen Neigungsposition umfassend,
wobei die neutrale Vorspannungsanordnung ei-
ne erste Vorspannungsanordnung zum Vor-
spannen des Rahmens in Richtung der neutra-
len Vorwarts-Ruckwarts-Position und eine zwei-
te Vorspannungsanordnung zum Vorspannen
des Rahmens in Richtung einer neigungsneu-
tralen Position umfasst, und

wobei die Stiitzanordnung eine Basis (808) ein-
schlieft, und wobei die zweite Vorspannungsa-
nordnung eine neigungsneutrale Vorspan-
nungsanordnung umfasst, die zwischen der Ba-
sis und dem Rahmen verbunden ist, die entge-
gengesetzte lateral gerichtete Vorspannungs-
krafte auf den Rahmen aufbringt, die den Rah-
men in Richtung der neigungsneutralen Position
dréngen.

Ubungsausriistung nach irgendeinem vorhergehen-
den Anspruch, wobei der Rahmen mit der Stltzan-
ordnung, tUber das Kuppeln eines Paares von Rollen
(864, 866) mit einem Paar von Stiitzelementen (852,
858), in Eingriff ist, wobei die Stiitzelemente und die
Rollen kooperieren, um dem Rahmen Vorwarts-
Ruckwarts-Bewegung relativ zur Stiitzanordnung
bereitzustellen.

Ubungsausriistung nach Anspruch 2, wobei das
Paar von Stiitzelementen (852, 858) mit dem Rah-
men verbunden ist und das Paar von Rollen (864,
866) mit der Stiitzanordnung verbunden ist.

Ubungsausriistung nach Anspruch 2 oder 3, wobei
die relative axiale Vorwarts-Rickwarts-Bewegung
zwischen den Stitzelementen (852, 858) und den
Rollen (864, 866) zur Bewegung des Rahmens in
die Vorwarts-Ruckwarts-Richtung fiihrt, und wobei
Schwenkbewegung der Stitzelemente (852, 858)
auf den Rollen (864, 866) zu Neigungsbewegung
des Rahmens um die Kippachse flihrt.

Ubungsausriistung nach irgendeinem der Ansprii-
che 2, 3 oder 4, wobei das Paar von Stlitzelementen
ein vorderes Stiitzelement, das sich in Richtung ei-
nes vorderen durch den Rahmen definierten Endes
befindet, und ein hinteres Stiitzelement umfasst, das
sich in Richtung eines hinteren durch den Rahmen
definierten Endes befindet, wobei das hintere Stit-
zelement und das vordere Stitzelement eine Kip-
pachse definieren, die in eine Rickwarts-Vorwarts-
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Richtung geneigt ist.

Ubungsausriistung nach irgendeinem der Ansprii-
che 2 bis 5,

wobei die erste Vorspannungsanordnung eine bo-
genférmige Konfiguration der Stltzelemente um-
fasst, die eine Schwerkraftvorspannung des Rah-
mens in Richtung der neutralen Vorwarts-Rick-
warts-Position bereitstellt.

Ubungsausriistung nach Anspruch 1, wobei die Ba-
sis (808) ein Paar von lateral beabstandeten Pfosten
(812, 814) einschlief3t, wobei die neigungsneutrale
Vorspannungsanordnung ein zentrierendes Fih-
rungselement (856), das mit dem Rahmen verbun-
den ist und sich zwischen dem Paar von Pfosten
befindet, ein Paar von flexiblen Ianglichen Vorspan-
nungselementen (878A, 878B), die mit dem zentrie-
renden Fihrungselement verbunden sind und sich
in lateral entgegengesetzten Richtungen daraus er-
strecken, und eine Vorspannungsanordnung um-
fasst, die mit jedem der Pfosten assoziiert ist, wobei
jedes flexible langliche Vorspannungselement mit
einer der Vorspannungsanordnungen verbunden
ist, wobei die von den Vorspannungsanordnungen
ausgelibten Vorspannungskréafte das zentrierende
Fihrungselement in Richtung einer neutralen Posi-
tion vorspannen, die der neigungsneutralen Position
des Rahmens entspricht.

Ubungsausriistung nach Anspruch 7, wobei das
zentrierende Fiihrungselement (856) einen sich axi-
al erstreckenden Innendurchgang (872) definiert,
und wobei die flexiblen langlichen Vorspannungse-
lemente (878A, 878B) mit einem Shuttle (876) ver-
bunden sind, das innerhalb des Innendurchgangs
des zentrierenden FUhrungselements beweglich ist,
um Vorwarts-Rickwarts-Bewegung des Rahmens
relativ zur Basis (808) aufzunehmen.

Ubungsausriistung nach Anspruch 7 oder Anspruch
8, wobei jede Vorspannungsanordnung eine oder
mehrere Federn (893A, 893B) umfasst, die zwi-
schen einem der Pfosten (812, 814) und einem der
flexiblenlanglichen Vorspannungselemente verbun-
den sind.

Revendications

Un équipement d’exercice (804), comprenant :

un cadre configuré pour
utilisateur ;

un agencementd’entrée d’utilisateur (826) mon-
té de maniére mobile au cadre afin de permettre
a un utilisateur d’'exercer des forces d'entrée
pendant I'exercice ; et

supporter un
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un agencement de support avec lequel le cadre
est en prise et qui soutient le cadre au-dessus
d’'une surface de support, dans lequel I'agence-
ment de support est configuré pour fournir un
déplacement du cadre dans une direction avant-
arriére en réponse aux forces d’entrée exercées
sur le cadre par l'utilisateur,

dans lequel le cadre et 'agencement d’entrée
mobile comprennent un dispositif de type cycle
(806) ;

dans lequel 'agencement de support est confi-
guré en outre pour fournir un déplacement d’in-
clinaison du cadre autour d’un axe d’inclinaison
qui s’étend principalement dans la direction
avant-arriére,

comprenant en outre un agencement de sollici-
tation neutre permettant de solliciter le cadre
vers une position avant-arriére neutre et une po-
sition d’inclinaison neutre,

dans lequel 'agencement de sollicitation neutre
comprend un premier agencement de sollicita-
tion permettant de solliciter le cadre vers la po-
sition avant-arriere neutre etun deuxieme agen-
cement de sollicitation permettant de solliciter
le cadre vers une position d’inclinaison neutre, et
dans lequel 'agencement de support inclut une
base (808), et dans lequel le deuxieme agence-
ment de sollicitation comprend un agencement
de sollicitation d’inclinaison neutre relié entre la
base et le cadre, lequel exerce des forces de
sollicitation dirigées latéralement opposées au
cadre lesquelles poussent le cadre vers la po-
sition d’inclinaison neutre.

L’équipement d’exercice selon la revendication pré-
cédente, dans lequel le cadre est en prise avec
I'agencement de support par le biais d’'une mise en
prise d’'une paire de rouleaux (864, 866) avec une
paire d’éléments de support (852, 858), dans lequel
les éléments de support et les rouleaux coopérent
pour fournir un déplacement avant-arriére du cadre
par rapport a 'agencement de support.

L’équipement d’exercice selon la revendication 2,
danslequellapaire d’éléments de support (852, 858)
sont reliés au cadre et la paire de rouleaux (864,
866) sont reliés a 'agencement de support.

L’équipement d’exercice selon la revendication 2 ou
3, dans lequel un déplacement avant-arriére axial
relatif entre les éléments de support (852, 858) et
les rouleaux (864, 866) se traduit par un déplace-
ment du cadre dans la direction avant-arriére, et
dans lequel un déplacement de pivotement des élé-
ments de support (852, 858) sur les rouleaux (864,
866) se traduit par un déplacement d’inclinaison du
cadre autour de I'axe d’inclinaison.
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L’équipementd’exercice selon'une quelconque des
revendications 2, 3 ou 4, dans lequel la paire d’élé-
ments de support comprennent un élément de sup-
port avant situé vers une extrémité avant défini par
le cadre et un élément de support arriére situé vers
une extrémité arriére défini par le cadre, dans lequel
I'élément de support arriére et I'élément de support
avant définissent un axe d’inclinaison qui estincliné
dans une direction arriére-avant.

L’équipementd’exercice selon'une quelconque des
revendications 2 a 5,

dans lequel le premier agencement de sollicitation
comprend une configuration arquée des éléments
de support qui fournit une sollicitation de gravité du
cadre vers la position avant-arriére neutre.

L’équipement d’exercice selon la revendication 1,
dans lequel la base (808) inclut une paire de mon-
tants espacés latéralement (812, 814), dans lequel
'agencement de sollicitation d’inclinaison neutre
comprend un élément de guidage de centrage (856)
relié au cadre et situé entre la paire de montants,
une paire d’éléments de sollicitation allongés flexi-
bles (878A, 878B) reliés a et s’étendant dans des
directions latéralement opposées de I'élément de
guidage de centrage, et un agencement de sollicita-
tion associé a chacun des montants, dans lequel
chaque élément de sollicitation allongé flexible est
relié a un des agencements de sollicitation, dans le-
quelles forces de sollicitation exercées par les agen-
cements de sollicitation sollicitent I'élément de gui-
dage de centrage vers une position neutre corres-
pondant a la position d’inclinaison neutre du cadre.

L’équipement d’exercice selon la revendication 7,
dans lequel I'élément de guidage de centrage (856)
définit un passage interne s’étendant latéralement
(872), et dans lequel les éléments de sollicitation al-
longés flexibles (878A, 878B) sont reliés a une na-
vette (876) qui est mobile a l'intérieur du passage
interne de I'élément de guidage de centrage pour
accueillirun déplacement avant-arriere du cadre par
rapport a la base (808).

L’équipement d’exercice selon la revendication 7 ou
la revendication 8, dans lequel chaque agencement
de sollicitation comprend un ou plusieurs ressorts
(893A, 893B)reliés entre undes montants (812, 814)
etun des éléments de sollicitation allongés flexibles.
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