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(57) ABSTRACT 

Apparatus and methods for pad assemblies for exercise 
machines are disclosed. In one embodiment, a pad assembly 
includes a compressible layer having a ?rst surface adapted 
to engage a portion of a user’s body, the ?rst surface having 
a convex shape in a ?rst cross-sectional direction of the 
compressible layer, and having a concave shape in a second 
cross-sectional direction of the compressible layer. The ?rst 
and second cross-sectional directions may be approximately 
orthogonal. Similarly, at least one of the convex and concave 
shapes may have a constant radius of curvature. 
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APPARATUS AND METHODS FOR PAD 
ASSEMBLIES FOR EXERCISE MACHINES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending, commonly-oWned US. patent application Ser. No. 
09/780,279 entitled “Apparatus and Methods for Pad 
Assemblies for Exercise Machines,” ?led on Feb. 9, 2001. 

TECHNICAL FIELD 

[0002] The present invention relates to apparatus and 
methods for pad assemblies for exercise machines, and more 
speci?cally, to pad assemblies that provide improved pres 
sure distribution and comfort characteristics during an exer 
cise. 

BACKGROUND OF THE INVENTION 

[0003] The convenience, ef?ciency, and safety of exercise 
machines are Widely recogniZed. Many different types of 
exercise machines are in use today. Some models have a 
single exercise station, While other models include multiple 
exercise stations at Which a user may perform one or more 
exercises for developing and toning different muscle groups. 

[0004] Many exercise machines include one or more pad 
assemblies that engage against portions of the user’s body 
during an exercise. For example, FIG. 1 shoWs an exercise 
machine 42 in accordance With the prior art. This exercise 
machine 42 may be used for developing arm and leg 
muscles, and includes a support frame 44 With a seat 46, and 
a pair of sWing arms 48 rotatably coupled to the support 
frame 44. Each sWing arm 48 includes a stirrup 50 for 
receiving one of the user’s feet, a leg pad 52, and a 
cylindrical arm pad 54. The arm and leg pads 54, 52 are 
attached to a support 49 of the sWing arm 48. An elastic band 
56 is attached betWeen the tWo sWing arms 48. 

[0005] For leg exercises, a user (not shoWn) may sit on the 
seat 46 With the user’s feet inserted into the stirrups 50, and 
With an outer portion of each of the user’s legs engaged With 
the leg pads 52. As the user forces the outer portion of the 
user’s leg against one of the leg pads 52, the sWing arm 48 
pivots outWardly and stretches the elastic band 56. When the 
force is relaxed, the elastic band 56 moves the sWing arm 48 
inWardly to an initial, resting position. Alternately, for arm 
exercises, the user places a portion ofthe user’s arm (eg the 
forearm or hand) against one of the cylindrical arm pads 54 
and applies an outWardly-directed force, causing the sWing 
arm 48 to pivot outWardly and stretching the elastic band 56. 
Exercise machines of the type shoWn in FIG. 1 are more 
fully described in US. Pat. No. 5,409,439 issued to Lee. 

[0006] Many other models of exercise machines include 
pad assemblies that are ?rmly engaged against various 
portions of a user’s body during an exercise. For example, 
US. Pat. No. 4,776,587 to Carlson et al. discloses an 
exercise device having a pair of leg pad assemblies that bear 
against the user’s shins during a leg extension exercise. 
Similarly, US. Pat. No. 4,509,746 to Mask teaches exercise 
machines having a ?at leg pad that bears against the back of 
the user’s calf during a leg curl exercise. Further, US. Pat. 
No. 5,716,308 to Lee teaches an exercise machine having a 
pair of cylindrical arm pads that engage inside surfaces of a 
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user’s arms during a chest or “?y” exercise, and in US. Pat. 
No. 5,135,457 issued to Caruso teaches leg exercise 
machines having pad assemblies that engage a user’s shoul 
ders and knees during a leg exercise. Many other examples 
of exercise machines having pad assemblies that engage 
portions of a user’s body during an exercise are knoWn. 

[0007] One disadvantage of prior art pad assemblies is that 
during an exercise, the compressive force applied by the user 
on the pad assembly does not remain uniformly distributed 
over the associated portion of the person’s body. For 
example, FIG. 2 shoWs an enlarged, partial cross-sectional 
vieW of a sWing arm 48 of FIG. 1 engaged With portions of 
a user’s body. Speci?cally, the upper portion of FIG. 2 shoWs 
a cross-sectional vieW of a user’s forearm 58 engaged With 
the arm pad 54 during an arm exercise. As the user applies 
force against the arm pad 54, the outer surface of the arm pad 
54 is compressed from an initial position 60 to a compressed 
position 62. The pressure (i.e. force per unit area) on the 
user’s forearm 58 during the arm exercise is greatest at a 
peak-pressure area (or point) 64 that typically corresponds to 
the most highly compressed portion of the arm pad 54. The 
pressure on the user’s forearm 58 decreases from the peak 
pressure area 64 over those portions of the user’s forearm 58 
that are spaced apart from the peak-pressure area 64 and that 
are in contact With less-compressed portions of the arm pad 
54. 

[0008] Similarly, the loWer portion of FIG. 2 shoWs a 
cross-sectional vieW of a user’s leg 66 engaged against the 
leg pad 52 during a leg exercise. During the exercise, the 
outer surface of the leg pad 52 is compressed from an 
uncompressed position 68 to a compressed position 70. As 
With the user’s forearm 58 in the previous example, the 
pressure on the user’s leg 66 is greatest at a peak-pressure 
area (or point) 72 usually corresponding to the most highly 
compressed portion of the leg pad 52, and decreases from 
the peak-pressure area 72 over those portions of the user’s 
leg 66 that are in contact With less compressed portions of 
the leg pad 52. Thus, even though the uncompressed position 
68 of the surface of the leg pad 52 is a contoured surface 
adapted to approximately conform to the shape of the user’s 
leg 66, the leg pad 52 does not compress uniformly and the 
pressure distribution over the user’s leg 66 is substantially 
non-uniform. 

[0009] Because the compression forces are not more 
evenly distributed over the relevant portions of the user’s 
forearm 58 and leg 66 during the arm and leg exercises, the 
user may experience discomfort, or may otherWise experi 
ence reduced satisfaction With the exercise machine. There 
fore, pad assemblies that more evenly distribute the com 
pression forces over the relevant portions of the user’s body 
during an exercise Would have utility over the prior art 
devices. 

SUMMARY OF THE INVENTION 

[0010] The present invention is directed to apparatus and 
methods for pad assemblies for exercise machines. In one 
embodiment, a pad assembly includes a compressible layer 
having a ?rst surface adapted to engage a portion of a user’s 
body, the ?rst surface having a convex shape in a ?rst 
cross-sectional direction of the compressible layer, and 
having a concave shape in a second cross-sectional direction 
of the compressible layer. The ?rst and second cross 
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sectional directions may be approximately orthogonal. Simi 
larly, at least one of the convex and concave shapes may 
have a constant radius of curvature. Pad apparatus in accor 
dance With the present invention may advantageously 
improve the pressure experienced by a user during an 
exercise, thereby improving the user’s satisfaction With the 
exercise machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is an isometric vieW of an exercise machine 
in accordance With the prior art. 

[0012] FIG. 2 is an enlarged, partial cross-sectional vieW 
of the exercise machine of FIG. 1 engaged With portions of 
a user’s body during an exercise. 

[0013] FIG. 3 is an enlarged, partial cross-sectional vieW 
of arm and leg 25 pad assemblies in accordance With tWo 
embodiments of the invention. 

[0014] FIG. 4 is a schematic side elevational vieW of a leg 
exercise machine having a pad assembly in accordance With 
an embodiment of the invention. 

[0015] FIG. 5 is an enlarged isometric vieW ofa leg yoke 
of the leg exercise machine of FIG. 4. 

[0016] FIG. 6 is a top plan vieW of the leg yoke of FIG. 5. 

[0017] FIG. 7 is a loWer isometric vieW of an embodiment 
of a pad 5 assembly of the leg exercise machine of FIG. 4. 

[0018] FIG. 8 is an exploded, cross-sectional end vieW of 
the pad assembly of FIG. 7 taken along line 8-8. 

[0019] FIG. 9 is a partial isometric vieW of another 
embodiment of a pad assembly of the leg exercise machine 
of FIG. 4. 

[0020] FIG. 10 is a top plan vieW of the leg yoke of FIG. 
5 engaged With a user’s legs. 

[0021] FIG. 11 is a loWer isometric vieW of a leg pad in 
accordance With an alternate embodiment of the invention. 

[0022] FIG. 12 is a partial isometric vieW ofthe leg pad of 
FIG. 11 installed on an exercise machine. 

[0023] FIG. 13 is a cross-sectional vieW of the leg pad of 
FIG. 11. 

[0024] FIG. 14 is a cross-sectional vieW taken along line 
A-A of the leg pad of FIG. 13. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] The present invention is generally directed to appa 
ratus and methods for improved pad assemblies for exercise 
machines. Many speci?c details of certain embodiments of 
the invention are set forth in the folloWing description and 
in FIGS. 3-14 to provide a thorough understanding of such 
embodiments. One skilled in the art Will understand, hoW 
ever, that the present invention may have additional embodi 
ments, or that the present invention may be practiced With 
out several of the details described in the folloWing 
description. 
[0026] FIG. 3 is an enlarged, partial cross-sectional vieW 
of arm and leg pad assemblies 100, 150 in accordance With 
tWo embodiments of the invention. In this example, the arm 
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and leg pad assemblies 100, 150 are shoWn installed on a 
sWing arm 48 of the arm and leg exercise machine 42 
described above and shoWn in FIGS. 1 and 2. As shoWn in 
the upper portion of FIG. 3, the arm pad assembly 100 
includes a backing structure 102 that is attached to the 
support 49 of the sWing arm 48. A resilient, compressible 
layer 104 is attached to the backing structure 102. The 
backing structure 102 includes a non-planar (e.g. contoured) 
surface 106 that supports the compressible layer 104 against 
compression forces applied to an outer surface 108 of the 
compressible layer 104. 

[0027] In this embodiment, the backing structure 102 is an 
axisymmetric structure having an approximately “hour 
glass” shape. The backing structure 102 may be formed of 
any suitable, suf?ciently rigid material, including metal, 
Wood, plastic, or the like. Similarly, the compressible layer 
104 may be composed of any knoWn padding material, 
preferably a material that provides suitable resiliency and 
compressibility for extended use in a high-use exercise 
environment. The compressible layer 104 may be composed 
of, for example, foam or rubber padding, and may include an 
outer layer of neoprene, cordura, nylon, or other suitable 
protective covering material. 

[0028] In operation, a user engages an arm 58 against the 
outer surface 108 and applies a force against the arm pad 
assembly 100, compressing the outer surface 108 from an 
uncompressed position 60 to a compressed position 62. In 
this embodiment, in the uncompressed position 60, the 
compressible layer 104 does not have a uniform thickness 
betWeen the outer surface 108 and the non-planar surface 
106 of the backing structure 102. In the compressed position 
62, the compressible layer 104 is compressed against the 
non-planar surface 106 of the backing structure 102 such 
that at least a portion 110 of the compressible layer 104 has 
an approximately uniform thickness betWeen the user’s arm 
58 (i.e. the compressed position 62) and the non-planar 
surface 106. In the approximately uniform-thickness portion 
110, the pressure distribution on the user’s arm 58 is 
approximately uniform. 

[0029] In general, it should be noted that the approxi 
mately uniform-thickness portion 110 need not be of an 
exactly uniform thickness, and that the actual thickness 
values of the compressible layer 104 Within the approxi 
mately uniform-thickness portion 110 may vary Without 
perceptibly changing the pressure distribution on the portion 
of the user’s arm 58 that contacts the pad assembly 100. The 
arm pad assembly 100 advantageously improves the pres 
sure distribution on the user’s arm 58 during an exercise. 
Because the non-planar surface 106 of the backing structure 
102 provides an approximately uniform thickness portion 
110 of the compressible layer 104 When the layer 104 is in 
the compressed position 60, an improved distribution of the 
compression force applied by the user may be achieved. The 
pressure exerted on the user’s arm 58 Within the approxi 
mately uniform-thickness portion 110 may be less than that 
Which occurs at the peak-pressure area 64 (FIG. 2) of the 
prior art device, and may be approximately uniform over this 
area ofthe user’s arm 58. Because the arm pad assembly 100 
more evenly distributes the compression forces over the part 
of the user’s arm 58 engaged against the approximately 
uniform-thickness portion 110 compared With the prior art 
arm pad 54, the user is less likely to experience discomfort 
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during an exercise. Thus, the user’s satisfaction With the 
exercise machine may be enhanced. 

[0030] The shape of the non-planar surface 106 may vary 
Widely depending on several variables, including the antici 
pated shape of the portion the user’s body the pad assembly 
is intended to engage, the anticipated forces on the pad 
assembly, the shape of the outer surface of the compressible 
layer 104, and other characteristics of the compressible layer 
104. In the embodiment shoWn in FIG. 3, for example, the 
non-planar surface 106 is concavely-shaped to provide an 
approximately uniform-thickness portion 110 that engages 
only a portion of the surface of the user’s arm 58 that 
contacts the compressible layer 104. In alternate embodi 
ments, the shape of the non-planar surface 106 may be 
tailored to provide an approximately uniform-thickness por 
tion that is larger or smaller than the portion 110 shoWn in 
FIG. 3, including a portion that is co-extensive With the 
entire surface of the user’s arm 58 that contacts the com 
pressible layer 104. The non-planar surface 106 may have an 
increased or decreased concavity from that shoWn in FIG. 3, 
and may have a varying or non-uniform concavity. 

[0031] Referring again to FIG. 3, the leg pad assembly 150 
includes a backing structure 152 that has a contoured (or 
non-planar) surface 156, and a compressible member 154 
attached to the contoured surface 156. In this embodiment, 
the contoured surface 156 is shaped such that When the 
compressible member 154 is compressed during use, the 
contoured surface 156 provides an approximately uniform 
thickness portion 160 of the compressible member 154 that 
is co-extensive With the contact surface betWeen the user’s 
leg 66 and the compressible member 154. The pressure 
exerted on the user’s leg 66 may be approximately uni 
formly distributed over the approximately uniform-thick 
ness portion 160, and may be less than that Which occurs at 
the peak-pressure area 72 of the prior art leg pad 52 (FIG. 
2). In addition, the contoured surface 156 may cooperate 
With the non-planar outer surface (i.e. the uncompressed 
position 68) of the compressible member 154 to provide a 
more even pressure distribution over the relevant portion of 
the user’s body during an exercise. 

[0032] FIG. 4 is a schematic side elevational vieW of a leg 
exercise machine 200 including a pair of pad assemblies 250 
(only one visible) in accordance With another embodiment 
of the invention. The leg exercise machine 200 includes a 
bench 202 and a ?xed support 204 positioned near an end of 
the bench 202. A leg yoke 210 is pivotably attached to the 
?xed support 204 and includes pad assemblies 250. A cable 
205 has a ?rst end attached to the leg yoke 210 and a second 
end attached to a training load 208 (e. g. a Weight stack). The 
cable 205 is operatively reeved about one or more pulleys 
206 so that as the leg yoke 210 is pivoted on the ?xed 
support 204, a tension force in the cable 205 may raise (or 
loWer) the training load 208. Except for the particular 
characteristics of the leg yoke 210 and the pad assemblies 
250, Which Will be described beloW, the overall operation of 
the leg exercise machine 200 is similar to the devices 
described in, for example, U.S. Pat. No. 5,672,143 issued to 
Ish, U.S. Pat. No. 5,395,295 issued to Ish, and Us. Pat. No. 
4,900,018 issued to Ish et al., Which patents are incorporated 
herein by reference. 

[0033] FIG. 5 is an enlarged isometric vieW ofa leg yoke 
210 of the leg exercise machine 200 of FIG. 4. FIG. 6 is a 
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top elevational vieW of the leg yoke 210 of FIG. 5. As shoWn 
in FIGS. 5 and 6, the leg yoke 210 includes a pivot arm 212 
having an upper end 214 that pivotably engages the ?xed 
support 204. A base member 216 is attached to a loWer end 
218 of the pivot arm 212. The base member 216 includes a 
pair of pad supports 220 that project laterally from a central 
portion 222 of the base member 216 and Which, in this 
embodiment, are contoured into a concave shape. Each pad 
assembly 250 is attached to one of the pad supports 220. 

[0034] FIG. 7 is a loWer isometric vieW of one of the pad 
assemblies 250 of the leg exercise machine of FIG. 4. FIG. 
8 is an exploded, cross-sectional end vieW of the pad 
assembly 250 of FIG. 7. The pad assembly 250 includes a 
contoured backing plate 252 and a layer of compressible 
padding 254. A protective cover layer 256 extends over the 
compressible layer 254 and is attached to the backing plate 
252, securing the compressible layer 254 to the backing 
plate 252 and protecting the compressible layer 254 from 
sWeat or damage during use. The compressible layer 254 
may be composed of, for example, foam or rubber padding, 
and the protective layer 256 may be neoprene, cordura, 
nylon, or other suitable protective material. In the embodi 
ment shoWn in FIG. 7, the protective layer 256 is attached 
to the backing plate 252 by stitching 258. A channel 260 is 
attached to the backing plate 252 by, for example, one or 
more rivets 262 (FIG. 8). The channel 260 is siZed to receive 
one of the pad supports 220 of the leg yoke 210 (FIG. 6). As 
shoWn in FIG. 9, the channel 260 may be replaced With one 
or more brackets 264. Retaining members 266 (eg screWs, 
bolts, rivets, etc.) secure the pad support 220 to the backing 
plate 252 of the pad assembly 250. 

[0035] FIG. 10 is a top elevational vieW of the leg yoke 
210 of FIG. 5 engaged With a user’s legs 270. In operation, 
the user may be seated on the bench 202 With the user’s legs 
270 (shoWn in cross-sectional vieW in FIG. 10) engaged With 
the pad assemblies 250. As the user’s leg 270 presses against 
the protective layer 256, such as during a leg curl or leg 
extension exercise, the compressible layer 254 is com 
pressed against the backing plate 252, and the protective 
layer 256 moves from an uncompressed position 272 to a 
compressed position 274. Because the backing plate 252 is 
contoured, a portion 276 of the compressible layer 254 is 
compressed to an approximately uniform-thickness betWeen 
the user’s leg 270 and the contoured backing plate 252. 

[0036] The leg pad assembly 250 may advantageously 
improve the pressure distribution on the user’s leg 270 
during an exercise. Because the contoured backing plate 252 
provides an approximately uniform-thickness portion 276 of 
the compressible layer 254 When the compressible layer 254 
is compressed to the compressed position 274, the pressure 
distribution on the user’s leg 270 may be approximately 
uniform, and an improved distribution of the compression 
force applied by the user may be achieved. The maximum 
pressure exerted on the user’s leg 270 by the leg pad 
assembly 250 may be less than that Which occurs in the prior 
art device, and may be more evenly distributed over the part 
of the user’s leg 270 engaged against the leg pad assembly 
250. Thus, the user may be less likely to experience dis 
comfort during an exercise, and the user’s satisfaction With 
the leg exercise machine 200 may be enhanced. 

[0037] FIG. 11 is a loWer isometric vieW ofa leg pad 300 
in accordance With an alternate embodiment of the inven 
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tion. In this embodiment, the leg pad 300 includes a com 
pressible member 302 having a front surface 304 that 
engages With a portion of a user’s body (not shoWn). The 
compressible member 302 also has a back surface 306 With 
a depression 308 formed therein. Threaded apertures 310 are 
disposed Within the depression 308 and are attached to a 
stiffening strip 309 (FIG. 13) embedded Within the com 
pressible member 302. In one embodiment, the stiffening 
strip 309 is a steel strip having a plurality of holes to improve 
the mechanical attachment of the compressible member 302 
With the stiffening strip 309. 

[0038] In the leg pad 300 shoWn in FIG. 11, the compress 
ible member 302 may be a unitary member formed of 
polyurethane or other suitably compressible material. Pref 
erably, the compressible member 302 may be formed of a 
“self-skinning” polyurethane that is molded into the desired 
shape by, for example, injection molding. During the mold 
ing process, the self-skinning polyurethane forms a durable, 
aesthetically-pleasing outer surface. 

[0039] FIG. 12 is a partial isometric vieW of the leg pad 
300 of FIG. 11 installed on a leg yoke 210 of an exercise 
machine. In this embodiment, a portion of the contoured pad 
support 220 is ?ttingly engaged into the depression 308 
disposed in the back surface 306 of the compressible mem 
ber 302. Threaded members (e.g. bolts) 312 are engaged 
through the pad support 220 and into the threaded apertures 
310 of the leg pad 300, securing the leg pad 300 to the leg 
yoke 210. 

[0040] In operation, the user’s leg 270 (not shoWn) is 
pressed against the front surface 304 of the compressible 
member 302. The compressible member 302 is compressed 
betWeen the user’s leg 270 and the pad support 220. Because 
the pad support 220 is contoured into a desired shape, an 
approximately uniform-thickness portion of the compress 
ible member 302 may be formed as described above With 
respect to the preceding embodiments. The pad support 220 
may be formed into any desired shape or radius of curvature, 
preferably a shape or radius of curvature that provides a 
compressed shape of the compressible member 302 that 
approximately corresponds With an anticipated shape of a 
surface of the user’s leg 270 that contacts the front surface 
304 of the compressible member 302. 

[0041] FIG. 13 is a side cross-sectional vieW ofthe leg pad 
300 of FIG. 11. In this embodiment, the leg pad 300 and the 
contoured pad support 220 are adapted to engage against a 
user’s shin. As best shoWn in FIG. 13, the front surface 304 
has a contoured portion having a ?rst radius of curvature R1 
in a longitudinal or lengthWise direction of the leg pad 300, 
forming a front surface 304 having a concave cross-sectional 
shape (i.e. concave from the perspective of a portion of a 
user’s body engaged against the front surface 304 during an 
exercise). In one particular embodiment, the ?rst radius of 
curvature R1 is approximately 2.25 inches. It Will be appre 
ciated that the ?rst radius of curvature Rl may be constant 
or may vary along the longitudinal direction depending on 
the application, the type of exercise machine, and the 
particular area of the user’s body that the front surface 304 
is intended to contact. As further shoWn in FIG. 13, the pad 
support 220 has another contoured portion having a radius of 
curvature Rd1 (signi?ed by the bottom of the depression 308) 
Which, in this embodiment, is approximately 3.00 inches. 

[0042] Of course, as described above, many alternate 
embodiments may be conceived having varying radii of 
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curvature for the front surface and the pad support (or 
backing surface). Generally, for most applications for pad 
assemblies for exercise machines, it is anticipated that the 
radii of curvature of these surfaces may typically vary Within 
the range from about 1.5 inches to about 7.0 inches for 
engagement With most commonly contacted portions of a 
user’s body, although greater or lesser radii may be 
employed. Furthermore, in alternate embodiments, the pad 
support 220 may be separate from the leg yoke 210, and may 
be separately or integrally formed With the compressible 
member 302. The pad support 220 may then be attached to 
either the ?xed or moveable portions of the frame of the 
exercise machine for use. 

[0043] Because the leg pad 300 does not require a backing 
plate 252, the leg pad 300 may advantageously provide the 
desired pressure distribution characteristics in a simpler, 
more economical assembly than the other embodiments 
described above. The contoured pad support 220 forms the 
relatively rigid backing structure Which provides the 
approximately uniform-thickness portion of the compress 
ible member 302 during use of the exercise machine. 

[0044] Although the above-described embodiments of pad 
assemblies 20 have been described as being engaged With 
portions of the user’s arms or legs, it should be understood 
that, in alternate embodiments, pad assemblies in accor 
dance With the invention may be readily conceived that 
engage other portions of a user’s body. For example, exer 
cise machines having pad assemblies in accordance With the 
invention may be conceived Wherein the pad assemblies 
bear against a user’s shins during a leg extension exercise as 
disclosed in Us. Pat. No. 4,776,587 to Carlson et al., or bear 
against the back of a user’s calf during a leg curl exercise as 
disclosed in Us. Pat. No. 4,509,746 to Mask, or bear against 
inside surfaces of a user’s arms during a chest or “?y” 
exercises as taught in Us. Pat. No. 5,716,308 to Lee, or bear 
against a user’s shoulders or knees as taught in Us. Pat. No. 
5,135,457. Other examples of exercise machines having pad 
assemblies in accordance With the teachings of the present 
disclosure may be conceived. 

[0045] In yet another aspect, the front surface 304 of the 
leg pad 300 may have a convex cross-sectional shape that 
further improves the pressure distribution and comfort to the 
user during an exercise. For example, FIG. 14 is a cross 
sectional vieW taken along line A-A of the leg pad 300 of 
FIG. 13. As shoWn in FIG. 14, in this embodiment, the front 
surface 304 that engages a portion of the user’s body during 
an exercise includes a convex (or arcuate) portion 320. More 
speci?cally, the front surface 304 has a second radius of 
curvature R2 in a lateral direction that is transversely ori 
ented to the longitudinal (or lengthWise) direction of the leg 
pad 300, forming an engagement surface that is convex in 
the lateral (or transverse) direction With respect to the 
portion of the user’s body that engages the leg pad 300 
during an exercise. As described above, the back surface 306 
of the leg pad 300 has the depression 308 formed therein. 
Again, it Will be appreciated that the convex portion 320 
may have a constant or varying second radius of curvature 
R2 depending on the application, the type of exercise 
machine, and the particular area of the user’s body that the 
convex portion 320 is intended to contact. For example, in 
one particular embodiment, the convex portion 320 is 
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intended to engage against the user’ s shins, and the radius of 
curvature R0 of the convex portion 320 is approximately 4 
inches. 

[0046] Thus, as shoWn in FIGS. 13 and 14, the front 
surface 304 of the pad assembly 300 has a convex shape in 
a ?rst cross-sectional direction (FIG. 14), and a concave 
shape in a second cross-sectional direction (FIG. 13). In this 
embodiment, the ?rst and second cross-sectional directions 
are orthogonally oriented. Thus, the front surface 304 forms 
a “saddle-like” shape. In this embodiment, When a user’s 
shin is engaged against the front surface 304, the longitu 
dinal direction of the leg pad 300 is oriented approximately 
transversely to the user’s shin bone. 

[0047] Pad apparatus having an engagement surface in 
accordance With the present invention may provide signi? 
cant advantages over the prior art. Because the positional 
relationship betWeen the pad apparatus (e. g. the leg pad 300) 
and the user’s body may vary during an exercise, the pad 
apparatus having a convex portion 320 may improve or 
maintain the engagement betWeen the pad apparatus and the 
user’s body during an exercise. For example, in one par 
ticular embodiment, a user’s shin region may be engaged 
against the convex portion 320 of the leg pad 300 to perform 
a leg extension exercise. As the user’s leg is extended during 
the exercise, using prior art pad assemblies, the change in 
positional relationship betWeen the user’s shin and the prior 
art pad assembly may have caused undesirable changes in 
the amount of pressure experienced by the user during the 
exercise. Using the leg pad 300 having the convex portion 
320, hoWever, the convex portion 320 of the front surface 
304 may advantageously reduce or eliminate the undesirable 
change in positional relationship betWeen the user’ s shin and 
the leg pad 300, thereby reducing or eliminating the change 
in the amount of pressure on the user’s shin, and improving 
the user’s satisfaction With the leg pad 300 and With the 
overall exercise experience. 

[0048] The detailed descriptions of the above embodi 
ments are not exhaustive descriptions of all embodiments 
contemplated by the inventors to be Within the scope of the 
invention. Indeed, persons skilled in the art Will recogniZe 
that certain elements of the above-described embodiments 
may variously be combined or eliminated to create further 
embodiments, and such further embodiments fall Within the 
scope and teachings of the invention. It Will also be apparent 
to those of ordinary skill in the art that the above-described 
embodiments may be combined in Whole or in part to create 
additional embodiments Within the scope and teachings of 
the invention. 

[0049] Thus, although speci?c embodiments of, and 
examples for, the invention are described herein for illus 
trative purposes, various equivalent modi?cations are pos 
sible Within the scope of the invention, as those skilled in the 
relevant art Will recogniZe. The teachings provided herein 
can be applied to other apparatus and methods for pad 
assemblies for exercise machines, and not just to the 
embodiments described above and shoWn in the accompa 
nying ?gures. Accordingly, the scope of the invention should 
be determined from the folloWing claims. 

1. A pad assembly for an exercise machine, comprising: 

a compressible layer having a ?rst surface adapted to 
engage a portion of a user’s body, the ?rst surface 
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having a convex shape in a ?rst cross-sectional direc 
tion of the compressible layer, and having a concave 
shape in a second cross-sectional direction of the 
compressible layer. 

2. The pad assembly of claim 1, Wherein the ?rst and 
second cross-sectional directions are approximately 
orthogonal. 

3. The pad assembly of claim 1, Wherein at least one of the 
convex and concave shapes has a constant radius of curva 
ture. 

4. The pad assembly of claim 1, Wherein the second 
cross-sectional direction is adapted to be approximately 
orthogonal to a user’s shin bone during an exercise. 

5. The pad assembly of claim 1, Wherein the compressible 
layer further includes a second surface substantially opposite 
from the ?rst surface, the pad assembly further comprising 
a backing member having a non-planar surface engaged With 
the second surface of the compressible layer. 

6. The pad assembly of claim 5 Wherein the backing 
member comprises a contoured support attached to the 
second surface. 

7. The pad assembly of claim 5 Wherein the non-planar 
surface comprises a contoured portion that provides a com 
pressed shape of the compressible layer that approximately 
corresponds With an anticipated shape of the portion of the 
user’s body. 

8. The pad assembly of claim 5 Wherein the non-planar 
surface of the backing member is shaped to provide an 
approximately uniform-thickness portion of the compress 
ible layer When a compression force is applied to the ?rst 
surface during an exercise. 

9. A pad assembly for an exercise machine, comprising: 

a layer of compressible padding having a ?rst surface 
adapted to engage a portion of a user’s body and a 
second surface opposite from the ?rst surface, the ?rst 
surface having a convex shape in a ?rst cross-sectional 
direction of the layer, and having a concave shape in a 
second cross-sectional direction of the layer; and 

a backing structure attached to the layer of compressible 
padding and having a backing surface proximate the 
second surface, the backing surface being shaped to 
provide an approximately uniform-thickness portion of 
the layer of compressible padding When a compression 
force is applied to the ?rst surface. 

10. The pad assembly of claim 9, Wherein the ?rst and 
second cross-sectional directions are approximately 
orthogonal. 

11. The pad assembly of claim 9, Wherein at least one of 
the convex and concave shapes has a constant radius of 
curvature. 

12. The pad assembly of claim 9, Wherein the second 
cross-sectional direction is adapted to be approximately 
orthogonal to a user’s shin bone during an exercise. 

13. The pad assembly of claim 9 Wherein the backing 
member comprises a contoured support attached to the 
second surface. 

14. An exercise machine, comprising: 

a support frame having a ?xed portion and a moveable 
portion moveably coupled to the ?xed portion; 

a load operatively coupled to the moveable portion; 

at least one pad assembly attached to the support frame, 
the pad assembly comprising: 
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a layer of compressible padding having a ?rst surface 
adapted to engage a portion of a user’s body and a 
second surface opposite from the ?rst surface, the ?rst 
surface having a convex shape in a ?rst cross-sectional 
direction of the layer, and having a concave shape in a 
second cross-sectional direction of the layer; and 

a backing structure attached to the layer of compressible 
padding and having a backing surface proximate the 
second surface, the backing surface being shaped to 
provide an approximately uniform-thickness portion of 
the layer of compressible padding When a compression 
force is applied to the ?rst surface. 
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15. The exercise machine of claim 14, Wherein the ?rst 
and second cross-sectional directions are approximately 
orthogonal. 

16. The exercise machine of claim 14, Wherein at least one 
of the convex and concave shapes has a constant radius of 
curvature. 

17. The exercise machine of claim 14, Wherein the second 
cross-sectional direction is adapted to be approximately 
orthogonal to a user’s shin bone during an exercise. 

18. The exercise machine of claim 14, Wherein the back 
ing member comprises a contoured support attached to the 
second surface. 


