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Description

II. BACKGROUND

A. Field

[0001] The following description relates tomodifiedweight training equipment. For example, weight training equipment
may include at least two shock absorber regions for increasing shock absorption and reducing noise during use.

B. Description of Related Art

[0002] Traditional bumper plates used in training are made of solid rubber or elastomeric material. Bumper plates are
used instead of metal disc plates to absorb the shock and deceleration of the weightlifter dropping or bumping the weight
against the floor. As anyone who has been near a lifting gym knows, however, they are not effective in reducing shock,
sound or impact. A known drawback of the prior art weight training equipment, including bumper plate design, is that there
is a tradeoff between the noisemadewhen theweights are dropped on a floor and the amount of bounce theweights show
after theyhit the floor. Lowdurometer elastomers (e.g. 70) used in suchequipment are relatively quiet, but theyhaveahigh
bounce which can lead to injury. High durometer elastomers (e.g. 90) have a low bounce, but canmake a very loud noise
(over 130 dB)whendropped. For example, tests conductedwith a 135 lb (61.235 kg) barbell with standardRogue bumper
plates dropped from 4’ 10" (147.32 cm) on a concrete floor covered with a 3/4 in (1.905 cm) rubber mat was measured at
136 decibels (at a distance of 4 feet (121.92 cm) from the decibel meter and 2 feet (60.96 cm) from a wall) - the same
decibels as a jet engine 100 feet (30.48m) away. In the same test, the decibel level wasmeasured at 70 decibels through a
concrete wall (approx. 8 in, or 20.32 cm), finished and insulated on one side (approx. 2.25 in, or 5,715 cm), between two
businesses. This level of noise is extremely disruptive. Further, it is known that a feeling of pain for the average individual
beginsaround125decibels, and longor repeatedexposure to soundsat or above85decibels cancausehearing loss. The
louder the sound, the shorter amount of time it takes for a hearing loss to happen.
Thereby, US 2014/0200119 A1 is directed to barbell assembly including a bar and a weight subassembly adjacent each
end of the bar. Eachweight subassembly includes awheel with a predetermined pattern of through holes and an inflatable
component around the periphery of the wheel.
[0003] Another drawback is that high durometer weights cause damage to the floor upon impact, especially in a training
facility where tremendous force is exerted in small areas of the floor, causing cracks that necessitate frequent and costly
repairs. Thus, there isaneed for aweight design that hasboth lowbounceand lownoisewhendropped, and ismoregentle
on the surface receiving the impact.

III. SUMMARY

[0004] In one aspect, a modified bumper plate is provided, which is disk shaped and having a rim, a body, a hub and a
collar with an opening in the center, comprising at least two shock absorber regions, wherein a first shock absorber region
in the rim comprises at least one circumferential row of spaced holes and at least one elastomeric material between the
holes that forms surrounding radial walls. The at least one elastomeric material has a durometer hardness different from
the rest of the modified bumper plate and the opening in the center of the collar is configured to receive a handle for lifting
the modified bumper plate. The holes and surrounding radial walls in the rim act as shock absorbers when the modified
bumper plate is dropped on a ground surface thus reducing the noise emitted without unduly increasing bounce.
Furthermore, said first shock absorber region is on a periphery of the modified bumper plate making contact with the
ground surfacewhen themodified bumper plate is dropped on a ground surface and the second of said at least two shock
absorber regions forms part of the body of the modified bumper plate.
[0005] In oneaspect, themodifiedbumper plate comprisesat least twoelastomericmaterials. In another aspect, at least
one of the at least two shock absorber regions of the modified bumper plate has at least two rows of spaced holes for
absorbing noise.
[0006] In yet another aspect, the shockabsorber region in the rimwith spacedholesand surrounding radial walls therein
is positioned on the periphery of the modified bumper plate and is separated from an outer radial surface of the modified
bumper plate by a skin. Thereby, the periphery makes contact with the ground surface when themodified bumper plate is
dropped.
[0007] In one aspect, the shape of the spaced holes of themodified bumper plate is at least hexagonal, circular, square,
triangular, trapezoidal or irregular. In one aspect, the spaced holes of the at least two shock absorber regions are pass-
through and pass completely through the at least one elastomeric material the modified bumper plate.
[0008] In another aspect, the spaced holes of the at least two shock absorber regions pass only partially through the at
least one elastomeric material of the modified bumper plate.
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[0009] In one aspect, the spaced holes of the modified bumper plate are at least 12.7 mm to 19.05 mm wide in cross-
section. Inanother aspect, the radiusof themodifiedbumperplate is 222.25mmto225.044mm. Inanother aspect, at least
one of the at least two shock absorber regions comprises at least two rows of spaced holes for absorbing noise.
[0010] In another aspect, the opening in the center of the collar of the modified bumper plate is configured to receive a
handle for lifting the modified bumper plate is about 25.4 mm in radius.
[0011] In oneaspect, theat least oneelastomericmaterial of themodifiedbumperplate is oneormoreof rubber, pressed
crumb rubber, polyurethane or mixture thereof. In another aspect, the holes in one or both shock absorber regions are
pass-through or go through only partially.

IV. BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing summary, as well as the following detailed description, will be better understood when read in
conjunction with the appended drawings. For the purpose of illustration, certain examples of the present description are
shown in the drawings. It should be understood, however, that the invention is not limited to the precise arrangements and
instrumentalities shown. Theaccompanying drawings,which are incorporated in and constitute a part of this specification,
illustrate an implementation of systems, apparatuses, andmethods consistent with the present description and, together
with the description, serve to explain advantages and principles consistent with the invention. Reference Examples are
labelled with an asterisk *.

FIG. 1 is a diagram illustrating a front perspective view of a conventional bumper plate.

FIG. 2 is a diagram illustrating a front perspective view of an example of a quiet bumper plate.

FIG. 3 is a diagram illustrating a front perspective view of another example of a quiet bumper plate.

FIG. 4 is a diagram illustrating a side perspective view of an example of a quiet dumbbell.

FIG. 5 is a diagram illustrating a side perspective view of another example of a quiet dumbbell.

* FIG. 6 is a diagram illustrating a side perspective view of an example of a quiet kettlebell.

* FIG. 7 is a diagram illustrating a front perspective view of another example of a quiet kettlebell.

* FIG. 8 is a diagram illustrating a side perspective view of a crescent shock absorber.

FIG. 9 is a diagram illustrating a front view of yet another example of a quiet bumper plate and a perspective view of a
barbell with two quiet bumper plates.

*FIG.10 isadiagram illustratinga front viewof anadditional exampleof aquiet bumperplateandaperspectiveviewof
a barbell with two quiet bumper plates.

* FIG. 11 is a diagram illustrating a front view of another additional example of a quiet bumper plate and a perspective
view of a barbell with two quiet bumper plates.

FIG. 12 is a diagram illustrating a front view of a further example of a quiet bumper plate and a perspective view of a
barbell with two quiet bumper plates.

FIG. 13 is a diagram illustrating a quiet bumper plate formed by a two-part molding process of one or morematerials.

FIG. 14 is a diagram illustrating a slip over design variations for use with a bumper plate in one example.

FIG. 15 is a diagram illustrating front, side and perspective views of a barbell with two slip over variation quiet bumper
plates.

FIG. 16 isadiagram illustratinga stealth ball in different views, includingexplodedandassembled configuration in one
example.

FIG. 17 is a disassembled variation of a quiet stealth ball in one example.
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FIG. 18 is a fully assembled variation of the quiet stealth ball in FIG. 17.

[0013] The relative size and depiction of individual elements, features and structures may be exaggerated for clarity,
illustration, and convenience.

V. DETAILED DESCRIPTION

[0014] The following detailed description is provided to assist the reader in gaining a comprehensive understanding of
the methods, apparatuses, and/or systems described herein.
[0015] In addition, it is to be understood that the phraseology and terminology employed herein are for the purpose of
description and should not be regarded as limiting. For example, the use of a singular term, such as, "a" is not intended as
limiting of the number of items. Also the use of relational terms, such as but not limited to, "top," "bottom," "left," "right,"
"upper," "lower," "down," "up," "side," are used in the description for clarity and are not intended to limit the scope of the
inventionor theappendedclaims.Further, it shouldbeunderstood that anyoneof the features canbeusedseparately or in
combination with other features. Other systems, methods, features, and advantages of the invention will be or become
apparent to onewith skill in the art uponexamination of the detailed description. It is intended that suchadditional systems,
methods, features, andadvantagesbe includedwithin this description, bewithin thescopeof thepresent invention, andbe
protected by the accompanying claims.
[0016] As used herein, the term "about" means plus or minus 10% of a given value unless specifically indicated
otherwise.Asusedherein, the term "shaped"means that an itemhas theoverall appearanceof agiven shapeeven if there
areminor variations from the pure formof said given shape. A pass through hole or a hole that passes completely through,
is one that provides an opening in a solid body throughwhich something, such as air, can pass. A pass through hole opens
on opposite sides of the solid body or surface. A hole that passes partially through opens only on one side of the solid body
or surface.A "groove" is a cut ordepressiononamaterial surface that is not surroundedby thematerial. A "layer" is a sheet,
quantity or thickness of material forming a solid body or surface. In this disclosure, the term "quiet" will also be used to
designate modified weights (i.e., bumper plates, dumbbells, kettlebells, etc) in accordance with different examples of the
present invention that tend to exhibit low noise upon impact.
[0017] Figure 1 is a front perspective view of a prior art bumper plate 100.A bumper plate is a disk shapedweight that is
mounted on a bar bell for weight training. The bumper plate includes an outer rim 102, body 104, hub 106 and collar 108.
The collar describes a central bar hole 110. The interface between the rim and body includes an undercut 114. Thus the
thickness of the body may be somewhat less than the thickness of the rim. The interface between the body and the hub
includes a step 116. Thus the hub may have a larger thickness than the body. The larger thicknesses of the rim and hub
relative to the body allow for raised indicia 120 to be molded into the body. The hub and rim protect said indicia when the
bumper plate lies flat on the ground. The undercut also acts as a handle tomake it easier to lift the bumper plate. The outer
edge of the rim includes a bevel 112. This makes it easier to pick up the bumper plate when it is lying flat on the ground.
[0018] A typical bumper plate may have a radius 122 in the range of 8.75 inches to 8.86 inches (222.25 mm to 225.044
mm). Radius of 8.86 inches (222.25 mm) is a standard size for competition. The bar hole radius 126 is about 1 inch (25.4
mm). The hub radius 124 is about 4.26 inches (108.204 mm). The rim height 132 is about 1.77 inches (44.958 mm). The
undercut is about 0.43 inches (10.922mm). The rim thickness 136may be in the range of 1.4 inches to 3.75 inches (35.56
mm to 95.25 mm) depending upon the weight of the bumper plate.
[0019] The bumper plate may be made of solid rubber, bonded crumb rubber, polyurethane or other elastomer. The
durometer of the elastomermay be in the range of 70 to 90. The collarmay bemade ofmetal. The hubmay include ametal
disk plate for extra weight.
[0020] Figure 2 is a front perspective view of a modified bumper plate 200 in one example of the present invention. The
bumper plate in Figure 2 is disk shaped with a shock absorber region 220 in the rim 202. The shock absorber region 220
includes a first circumferential row of first holes 222. In one example, the holes 222 pass transversely through the rim and
are evenly spaced. In a different example, the holes 222 do not pass completely through the rim but go through only
partially. The holes 222 in this example are hexagonal, but any shapemay be used. Some shapes whichmay be used for
the hole include, but are not limited to, circle, square, triangle, trapezoidal among any other shapes including irregular
shapes. In this example, the internal corners of the hexagons are rounded to reducematerial cracking. A suitable internal
radius of curvature of the internal corners 242 is in the range of 0.02 inches to 0.05 inches (0.05 mm to 1.27 mm). The
elastomericmaterial between the holes 222 forms radial walls 224. The holes 222 and surrounding radial walls 224 act as
shock absorbers when the bumper plate is dropped on the ground thus reducing the noise emitted without unduly
increasing bounce. For bumper plateswith a radius of about 8.75 inches (222.25mm) or greater, a suitable first holewidth
226 is in the range of 0.5 inches to 0.75 inches (12.7mm to 19.05mm). A suitable hole spacing 228 is in the range of 0.75
inches to 1.5 inches (19.05mmto38.1mm).Asuitablewall width230 is in the rangeof 0.13 inches to0.5 inches (3.301mm
to 12.7mm). A suitable wall height 232 is in the range of 0.5 inches to 1 inch (12.7 mm to 25.4mm). A suitable spacing for
other shapes can vary and be experimentally determined as discussed below.
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[0021] In accordancewith the example illustrated in Figure 2, a second circumferential row of second holes 234may be
providedadjacent to the rowof first holes.As illustrated, thesecondholes234pass transversely through thedisk, although
in a different examplemay penetrate only partially. The second holes 234 form a plurality of circumferential walls 236with
the first holes 222. The second row of holes 234 and respective walls provide additional shock absorbing capability.
[0022] Additional rows of holes may be provided, as desired. The holes 222, 234 do not have to be the same shape or
size within a given row. A suitable overall height of the shock absorber 238 region taken up by the rows of holes 222, 234
may be in the range of 0.5 inches to 1.5 inches (12.7 mm to 38.1 mm) for standard size equipment or vary in range for
alternative designs.
[0023] Sufficient clearance 254 should be provided between the first holes 222 and the outer radial surface of the disk
256 to form a skin 252. A suitable skin thickness is typically in the range of 0.06 inches to 0.25 inches (1.524 mm to 6.35
mm). Larger thicknesses can be used for stronger skins depending on the selectedmaterial. The outer radial surfacemay
also include radial projections (not shown) that can act as additional shock absorbers. For example, the shock absorber
region 238 may be positioned on the outermost 2.5 inches to 3 inches (63.5 mm to 76.2 mm).
[0024] Thequiet bumperplate includesa rim202,body204,hub206andcollar208.Anundercut212maybeprovidedat
the interface of the rim and body. A step 214 may be provided at the interface of the body and hub. The dimensions of the
rim, body, hub, collar, undercut and step may be similar to the dimensions of the corresponding features of the prior art
bumper plate of Figure 1. The undercut and step recess the body relative to the rim and hub so that raised indicia 216may
be provided in the body. A bevel (not shown) may also be provided on the outer corner of the rim. As noted, the outer
dimensions of the plate preferably are similar to those of standard equipment but can vary in different settings.
[0025] In order to keep the same plate radius and weight as the prior art and/or standard for competition, the thickness
244 of the plate a may be increased to account for the loss of material from the holes 222, 234. Higher density materials
may be also be added in different examples. An example is the use of metal plates provided at the hub or internal to the
bumper plate to increase overall density without unduly increasing thickness.
[0026] The quiet bumper plate may be made of an elastomer, such as rubber, pressed crumb rubber, poly urethane or
mixtures thereof. Durometersmay be in the range of 60 to 90. Lower durometer elastomersmay be used in bumper plates
designated for home use. This will help keep the noise to levels acceptable in homes. A different durometer is used in the
shock absorber region relative to the rest of the quiet bumper plate.
[0027] Figure 3 is a front perspective view of an alternative quiet bumper plate 300. This is similar to the quiet bumper
plate of Figure 2 except the shock absorber region 302 includes first holes 304 with an elongated inverted trapezoidal
shape. The first holes 304 are evenly spaced circumferentially. Radial walls 306 are formed between the holes 304. The
radial walls 306 have a relatively wide base and narrow top.
[0028] Figure 4 is a side perspective view of a quiet dumbbell 400. The dumbbell includes a conventional hexagonal
weight dumbbell 404 with a shock absorber 402 provided around each weight. The dumbbell 404 may be made of metal
and the shock absorber 402may bemade of an elastomer. The holes in the shock absorber are similar to the holes in the
quiet bumper plate of Figure 2, or may be adjusted to comport with the overall dimensions of the dumbbell.
[0029] Figure 5 is a side perspective view of an alternative quiet dumbbell 500. The dumbbell includes a conventional
hexagonal weight dumbbell404with a shockabsorber 502provided aroundeachweight. The dumbbell404maybemade
ofmetal and the shockabsorber502 ismadeof anelastomer. Theholes in the shockabsorber are similar to theholes in the
quiet bumper plate of Figure 3, or may be adjusted to comport with the dimensions of the dumbbell. The shock absorbers
for either quiet dumbbell (Figure 4 or Figure 5) may have one or more flat outer surfaces for storage and stacking (not
shown). In a specific example, the shock absorbing elastomeric layer can be configured so that the weight can retain the
shape of a conventional hexagonal weight dumbbell.
[0030] Figure 6 is a side perspective view of a modified kettlebell 600. The kettlebell 600 includes a conventional
kettlebell 604with several shock absorber crescents 602 provided around the weight. The kettlebell 600may bemade of
metal and the shock absorber crescents may be made of an elastomer. The holes in the shock absorber crescents are
similar to the holes in the quiet bumper plate of Figure 2 or modified as necessary to correspond to the dimensions of the
kettlebell. The crescents may be attached to the kettlebell by any known means, such as welding, gluing, pre-molding or
other means. Six to eight crescents are provided radially and join at the bottom of the kettlebell. Sufficient number of
crescents are applied so that the metal kettlebell within the crescents does not hit the ground when dropped.
[0031] Figure7 isa frontperspectiveviewofanalternativemodifiedkettlebell700.Thekettlebell includesaconventional
kettlebell 604with several shock absorber crescents 702 provided around the weight. The kettlebell 604may bemade of
metal and the shock absorber crescents 702maybemade of an elastomer. The holes in the shock absorber crescents are
similar to the holes in the quiet bumper plate of Figure 3 or adjusted to the dimensions of the device. The crescentsmay be
attached to the kettlebell by any known means, such as welding, gluing, or pre-molding. In this example, six to eight
crescents are provided radially and join at the bottom of the kettlebell though more or less crescents may be used. As in
other examples discussed herein, the holes may extend through only partially through the shock absorber crescents.
Alternative designs for a quiet kettlebell that does not use absorber crescents may include a heavy inner portion and an
elastomeric outer portion provided with shock absorbing holes of different dimensions and arrangements. In such
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examples, the holes can be formed extending radially toward the center of the kettlebell or at an angle. In alternative
examples to those illustrated in Figures 6 and 7, the ends of crescents 602 and 702 facing the top of the kettlebell may
gradually taper to avoid sharp edges (not shown). In yet another examples, instead of crescents, the shock absorbing
portion of the kettlebell can be configured as a layer of elastomericmaterial with holes therein that envelops themetal core
of the kettlebell.
[0032] Figure 8 is a sideperspective viewof a crescent shockabsorber800.The crescent hasa thickness810of about 1
inch (25.4 mm). It has a height 812 of about 1 inch. It has an arcuate shape with a crescent angle 806 of about 90°. The
radius of curvature to the inside surface 808 is about 8.75 inches (222.25 mm). Thus, the crescent would conform to the
outer curvatureof theprior art bumperplateofFigure1.Asingle rowofevenly spacedhexagonal first holes811 is provided.
The hole spacing 814, in one example, may be about 1 inch (25.4 mm). The hole width 816 is about 0.63 inches (16.002
mm). The radial walls between theholes eachhaveawidth818of about 0.38 inches (9.652mm). The skin thickness822 is
about 0.13 inches (3.302mm). A first half of a reclosable 3M™DualLock™ fastener804 is provided on the inside surface of
the crescent in a specific implementation. The first half was mated to the corresponding second half of the DualLock
fastener that was bonded to the outer radial surface of a conventional bumper plate similar to the one shown in Figure 1.
The crescent was formed bymolding a thermoplastic elastomeric compound, Stantoprene™101‑64 (item 802). The rated
durometer of the Stantoprene was Shore A 69.
[0033] In an example, a test was conductedwith a conventional barbell weighing 135 lb. The barbell had a bumper plate
oneachendof the style shown inFigure 1. Thebarbell was dropped fromaheight of 4’10 inches (147.32 cm) onto a rubber
stall mat covering a poured concrete floor. The noise of the impact was measured with a decibel meter. 136 dB was
recorded when the barbell was dropped without any crescent shock absorbers on the bumper plates.
[0034] Another test was conducted with four crescent shock absorbers attached to the outer radial surfaces of the
bumper plates on the barbell using the DualLock fasteners. The crescents wrapped around the outer surface of each
bumper plate. The drop test was repeated. The noise recorded was only 95 dB with minor increase in bounce. It will be
appreciated that the testing procedure described above can be used to help design modified weight training equipment
with desired characteristics. For example, running the described tests on different hole designs can determine the hole
configuration that is optimal for a desired noise level.
[0035] Figure 9 is a diagram illustrating a front view of yet another example of a quiet bumper plate and a perspective
view of a barbell with the quiet bumper plate.
[0036] Referring to Figure 9, another example of a quiet bumper plate 900 is illustrated that is similar to the quiet bumper
plate of Figure 2 except there are at least two shock absorber regions 902, 908. The first region 902 includes a first
circumferential row of holes 904 and possibly a second circumferential row of holes 906, and the second region 908
includes a third circumferential row of holes 910 and possibly a fourth circumferential row of holes 912.
[0037] In a preferred embodiment, the dimensions of the first circumferential row of holes 904 and the third circumfer-
ential rowof holes910are the same, andmayhave the samedimensions as described in reference to the first holes 222of
the quiet bumper plate 200 of Figure 2. The dimensions of the optional second circumferential row of holes 906 and the
fourth circumferential row of holes 912 are the same, andmay have the same dimensions as described in reference to the
second holes 234 of the quiet bumper plate 200 of Figure 2. Other dimensions including the internal radius of curvature of
the internal corners of the holes 904, 906, 910, 912, hole spacing, wall width, wall height, overall height of each shock
absorber region 902, 908 taken up by two rows of holes, and the skin thickness is the same as the dimensions provided in
the example of Figure 2. In a preferred example, the distance between the outer rim of the bumper plate 900 and the
outermost edge of the second shock absorber region 908 is 5 inches to 7.5 inches (127 mm to 190.5 mm), where the
outermost edgeof the secondshockabsorber region908 is definedbyacircle contacting thepoint of eachholes910which
is closest to the outer rim of the bumper plate 900.
[0038] In this example, bymoving theholes toward the center of the plate, vibration and force that is transmitted from the
groundwhen the plate is dropped can be better controlled. Bymoving the holes toward the center, this allows the two solid
sections of the plate to move somewhat independently from each other when a large force is applied such as when a
barbell is dropped. The resulting reduction of force would reduce the stress on the flooring below, thus reducing overall
noiseaswell as damage to flooring. Thesecondshockabsorber region908andcorrespondingholes910, 912also reduce
the forcesputon thecollar andexerted from thecollar, thus reducing the likelihoodofa failurepoint. Asbefore, holes cango
through for ease of manufacture or go partially through to provide higher structural integrity. In the case of partial pass-
through holes, adjacent holes in a row may alternate in a pattern where every other hole faces (i.e. are open in) one
direction, and thealternate adjacent holes face (i.e. are open in) the other direction. This hole arrangementmaybeapplied
to all embodiments described in this application (i.e., Figures 2‑5), and is intended to improve the structural integrity of the
shock absorbing portions of the respective weights.
[0039] Figure 10 is a diagram illustrating a front view of an additional example of a quiet bumper plate and a perspective
view of a barbell with the quiet bumper plate.
[0040] Referring to Figure 10, another example of a quiet bumper plate 1000 is illustrated that is similar to the quiet
bumper plate of Figure 9 except there is only the inner shock absorber region 1002. This region 1002 includes a first
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circumferential row of holes 1004 and an optional second circumferential row of holes 1006.
[0041] In a preferred examples, the dimensions of the first circumferential row of holes 1004 may be the same as
described in reference to the first holes 222 of the quiet bumper plate 200 of Figure 2. The dimensions of the second
circumferential row of holes 1006may be the same as described in reference to the second holes 234 of the quiet bumper
plate 200 of Figure 2. Other dimensions including the internal radius of curvature of the internal corners of the holes 1004,
1006 hole spacing, wall width, wall height, overall height of the shock absorber region 1002 taken up by the two rows of
holes, and theskin thicknessmaybe thesameas thedimensionsprovided in theexampleofFigure2, or varyasdesired. In
a preferred example, the distance between the outer rim of the bumper plate 1000 and the outermost edge of the shock
absorber region 1002 may be 5 inches to 7.5 inches (127 mm to 190.5 mm), where the outermost edge of the shock
absorber region 1002 is defined by a circle contacting the point of each holes 1004 which is closest to the outer rim of the
bumper plate 1000.
[0042] Further, it should be appreciated that the sizes and dimensions of holes may vary according to optimal
dimensions determined through testing. That is, testing procedure can be used to help design modified bumper plates,
ormore generallyweights,with desired characteristics. For example, running the described tests ondifferent hole designs
can determine the hole configuration that is optimal for a desired noise level and/or weight equipment.
[0043] In this example, by moving the row of shock absorbing holes 1004, 1006 to the center of the plate, this may
increase durability over variations where the shock absorbency is on the outer ring.
[0044] Figure 11 is a diagram illustrating a front view of another example of a quiet bumper plate and a perspective view
of a barbell with the quiet bumper plate.
[0045] Referring to Figure 11, another example of a quiet bumper plate 1100 is illustrated. This example is similar to the
quiet bumperplateofFigure10except the inner shockabsorber region1102 is closer to thecollar of thebumperplate1100.
This region 1102 includes a first circumferential row of holes 1104 and an optional second circumferential row of holes
1106.
[0046] In a preferred examples, the dimensions of the first circumferential row of holes 1104 may be the same as
described in reference to the first holes 222 of the quiet bumper plate 200 of Figure 2, ormay vary as desired or dictated by
design. The dimensions of the second circumferential row of holes 1106may be the sameas described in reference to the
second holes 234 of the quiet bumper plate 200 of Figure 2. Other dimensions including the internal radius of curvature of
the internal cornersof theholes1104,1106holespacing,wallwidth,wall height, overall height of theshockabsorber region
1102 takenupby the two rowsof holes, and the skin thicknessmaybe the sameas thedimensionsprovided in theexample
of Figure 2, ormay vary as desired or dictated by design. In a preferred example, the distance between the outer rim of the
bumper plate 1100 and the outermost edge of the shock absorber region 1102may be 6 inches to 7.5 inches (152.4mm to
190.5mm), where the outermost edge of the shock absorber region 1102 is defined by a circle contacting the point of each
holes 1104 which is closest to the outer rim of the bumper plate 1100.
[0047] In this example, by moving the row of shock absorbing holes 1104, 1106 to the collar of the plate, this may
increase durability over variationswhere the shock absorbency is on the outer ring. Bymoving the row of shock absorbing
holes 1104, 1106 to where the bar passes through the plate this could also reduce the forces that cause damage to the
collar. It will be appreciated that the bar hole aloneor in combinationwith the bar can be usedas ahandle to hold and lift the
plate off the ground.
[0048] Figure 12 is adiagram illustrating a front viewof a further example of a quiet bumper plate1200andaperspective
view of a barbell with the quiet bumper plate. The bumper plate 1200 of Figure 12 is a variation of the bumper plate 200
illustrated in Figure 2 in which a highdensity foam is added to the open spaces of the shock absorbing holes on the outer
ring. In this example, by adding the foam to the open spaces of the shock absorbing holes, all the benefits of the bumper
plate 200 of Figure 2 are retained with the added benefits of reduced noise reduction and compression and increased
durability.
[0049] While thisexample illustrates foambeingadded toall holes, anumberof different variationsmaybeprovided.For
example, foammay be added to only the first row of circumferential holes and not the second row of circumferential holes.
In contrast, the foammay be added to only the second row of circumferential holes and not the first row of circumferential
holes. Further, foammay be added to only half of the holes in any type of arrangement such as every other hole or only on
one side of the bumper plate 1200. This examplemay be applied to all embodiments illustrated; that is, foammay be used
to fill holes in all embodiments described throughout the application.Othermaterialsmayalso beused to fill the holes such
as elastomeric, gel, or other materials.
[0050] Also, flat sheets of elastomerswith shock absorber regionsmay beusedas protectivemats. The shock absorber
regionsmaybesimilar to theonesdescribedabove. Thuswhenaweight is droppedon themat, thematwill suppressnoise
without unduly increasing bounce. The shock absorber mats may be made by extrusion.
[0051] Figure 13 is a diagram illustrating a quiet bumper plate formed by a two-part molding process of one or more
materials.
[0052] Referring to Figure 13, a method of manufacturing a quiet bumper plate 1300 and a quiet bumper plate 1300
formedusing such amethod are described. According to this example, the center section 1310of the plate 1300 ismolded
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to the outside ring 1320 in a two-part molding process. This manufacturing process allows the center section 1310 of the
plate 1300 to be molded in a higher density rubber allowing for reduced bounce and greater durability.
[0053] For example, the center section 1310 is formed of rubber having a density in the range of 50 durometers to 70
durometers, preferably in the rangeof 55 durometers to 70 durometers, andmost preferably in the rangeof 59 durometers
to 69 durometers. The outside ring 1320 may be formed of rubber having a density in the range of 70 durometers to 90
durometers, preferably in the rangeof 75 durometers to 90 durometers, andmost preferably in the rangeof 79 durometers
to 89durometers.Higher density or durometer bumper plates bounce lessandaremoredurable than lower density plates.
Accordingly, at least one advantage of a higher density outside ring 1320 includes providing a more durable and less
bouncy bumper plate while maintaining the shock absorption advantages of a lower durometer center section 1310.
[0054] In another example, the center section 1310 may be formed of rubber having a higher density than the rubber
forming theoutside ring1320. In otherwords, unlike the previousexample, the lower density sectionmaybe formedon the
outside while the higher density section is formed on the inside. In a further example, the center section 1310 and the
outside ring1320maybe formedof different densitymaterials or differentmaterials altogether includinganyoneormoreof
a rubber, a polymer, a metal, other elastomers, or other materials.
[0055] In anexample, amethodofmanufacturing thebumper plate1300 includesmolding the center section1310of the
plate 1300 with an inverted T-shaped groove 1315 formed circumferentially around the entirety of the outer ring, as
illustrated in thecross-sectional viewof thebumperplate1300.After thecenter section1310hascuredor is partially cured,
theouter section1320 could bemoldedwithaT-shapedprojection1325 formedcircumferentially around theentiretyof the
outer section 1320which corresponds to the T-shaped groove 1315 of the center section 1310. In this example, the outer
section 1320 is also molded to include a first row of circumferential holes 1330 and a second row of circumferential holes
1335. This results in the bumper plate 1300 having the same arrangement of holes as provided in the bumper plate 200 of
the example in Figure 2 but the bumper plate 1300 being formed on one ormorematerials having different characteristics.
While this example describes a T-shaped groove 1315 and a T-shaped projection 1325, it should be appreciated that a
number of other shapes may be used for the groove and projection such as corresponding squares, triangles, U-shapes,
among any other shapes. In addition, while this example describes the grooves and projections around the entire
circumference of the bumper plate 1300, it should be appreciated that the grooves and projectionsmay be formed around
one or more partial sections around the bumper plate 1300.
[0056] Further,while this example results in thebumperplate1300having the samearrangement of holesasprovided in
the bumper plate 200 of the example in Figure 2, it should be appreciated that any of the described and envisioned
examplesmayalsobe formedaccording to thismethod.That is, the inner sectionmayalsobemoldedwithholes to result in
a bumper plate 900 as provided in the example in Figure 9, or the inner section onlymay bemoldedwith holes to result in a
bumper plate 1000, 1010 as provided in the examples of Figures 10 and 11. In addition, in all of these examples, the
resulting bumper plate 1300 may include holes that are filled with foam as described in connection with the description
provided for Figure 12.
[0057] Sound tests were conducted using an example prototype of the above described bumper plates as illustrated in
Figure 2.
[0058] The test parameters used were as follows:

Brands of Bumpers: Rogue Echo - 88 Durometer Bumper Plates

System Weight: 95lbs (2×45lb bumpers, 1×5lb wooden Dowel)

Barbell: Wooden Dowel 2"

Flooring: Standard ¾" Rubber Stall Mat On Concrete

Collars: Clout Fitness Collars

dB Meter distance from barbell: 4

[0059] The results for this test aredescribedbelow inTable 1.Referring toTable 1, theRogueEcho results aredBvalues
without use of the prototype, the Stealth 1 Stip SWLPrototype results are dB valueswith use of the prototype. Delta refers
to the difference in valueswith andwithout use of the prototype, other values including percent decrease, average percent
decrease, average dB decrease, and percent of noise eliminated are based on the calculated delta values.

8

EP 3 746 191 B1

5

10

15

20

25

30

35

40

45

50

55



[0060] One of skill in the art will recognize that the described examples are not limited to any particular equipment size.
Further one of skill in the art will recognize that the bumper plates, dumbbells, kettlebells, and shock absorbers described
herein are not limited to any type of material. As a non-limiting example, the bumper plates are formed primarily from
rubber. One skilled in the art will recognize that other diameters, types and thicknesses of preferred materials can be
utilized when taking into consideration preferred shock absorption characteristics and different applications that can be
determined and optimized, for example, via sound testing as described above.
[0061] An additional configuration is envisioned as part of all embodiments discussed above. Themodification is based
on the "sealing" of theoutward facingholes, similar to a familiar sealing of a honeycomb. Thesealingmaybeachievedwith
a membrane that covers the outward facing openings, thus protecting them from dirt without affecting the overall design
and/or efficiency of the holes. Methods for sealing the outward facing holes to this end will be apparent to a person having
ordinary skill in the art. This may include but is not limited to sealing using an additional elastomeric or non-elastomeric
material, such as a transparent or opaque rubber, plastic or polymeric material but not limited thereto.
[0062] FIG. 14 is a diagram illustrating another embodiment of the present invention, which includes slip over design
variations for use with a bumper plate or other weightlifting equipment.
[0063] Slip over variations of the quiet (or stealth) weightlifting in this design modification allow users to add the quiet
technology to their existing plate(s). This variation uses the same sound and shock absorbing technology as the full plate
versions discussed above. However, instead of molding an entire plate as discussed in various examples above, the slip
over versiononly includes thecrescent andapliable rubber inner rimordonut that allows the shockabsorbingsection tobe
forcibly slid over an existing weight plate.
[0064] This design modification is illustrated in Fig. 14, in which Fig. 14 A shows a side view of the shock absorbing slip
over section 1400; Fig. 14 B is a cross-section of the shock absorbing slip over section, which illustrates the retaining
fingers or sideextensions1410; andFIG. 14C is a side viewof the shockabsorbing section 1400mountedover anexisting
plate. InFig. 14A theslip over donut design1400hasanouter rimcomprisedof two ringsof hexagonal holesand sides that
extend down the outermost portion of an existing weight plate. It will be appreciated that instead of through holes, the slip
overdesignmayusedifferent partial hole configurationsorhole shapesasdiscussedbefore.Theseholesact toabsorb the
shockof a barbellwhendroppedbyaweightlifter. Thesideextensions1410 illustratedbest inFig. 14Ballow for the ringsof
sound-absorbingholes tobe forcibly slippedoveranexistingplate.Asimilar elastomericmaterialmaybeusedwith varying
durometers for the sides as is used in the soundabsorbing section. In alternative embodiments these side extensionsmay
taper leading to beaded section to increase friction and hold (similar to a bike tire that fits over an inner tube). The sides
have some malleability (i.e., ability to deform under compressive stress) to be able to slip over the plate and elasticity
allowing the material deformed under load to regain its original dimensions when unloaded. The two bumps 1420 at the
endsof thesideextensionskeep theslipoverportion fixedover theplate. If, for example, avulcanized rubber is used for the
side extensions durability generally is not an issue.
[0065] Figure 14 C shows a fully assembled design in which a slip over sound absorbing section is mounted over an
existing plate. It will be appreciated that different slip over design configurations are possible, where instead of a single
piece donut shaped sound absorber one can use several sectors that are separately mounted and glued together. One
suchdesignmodification canuse twoormoresector pieces (suchas, for example, illustrated inFigs. 6‑8) that aremounted
separately andaffixed together, suchasbygluing to keep inplace.Amulti sector donut shapedslip overdesign canalsobe
doneusingslits in sidesandastrapor leather to reach through thecenterholeof thebumperplate (where thebargoes)and
connect to the opposite side.
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[0066] With reference to Fig. 14 B, another potential design modification includes a sound absorber, where the donut-
shaped absorber is cut in the middle along a vertical, resulting in two pieces that can be affixed together in use.
[0067] With further reference to the slip over design, it will be appreciated that the sides would be elastic, and should be
difficult to put on, and correspondingly difficult to disengage from the platewhen in use. Conceptually, this designwould be
similar to a bike tire over an inner tube, fitted sheet over a mattress, or swim cap over one’s head. With a lower durometer
rubber used for the sides, this slip over design should be pliable enough to be difficult but fit snug.
[0068] Another possibility is to incorporate small slits in the rubber to relieve some of the tension. This change may
require a strap to reach through center hole of the bumper plate (where the bar goes) and connect on the opposite side to
hold the slip over piece in place.
[0069] In different examples, the size of the plate would dictate a different size slip over bumper, or the end user would
only use these with, for example, 25 and 45 lb weights (11.34 and 20.41 kg, respectively). The need here outweighs the
financial burden as well as the downrange costs of floor repairs.
[0070] Othermodifications that helpmount the absorber onto existing equipment are possible, aswill be appreciated by
those of skill in the art.
[0071] FIG. 15 is a diagram illustrating front, side and perspective views of a barbell with two slip over variation quiet
bumper plates.
[0072] This figure showsmultiple front, side and perspective views of theQuiet (or Stealth) weightlifting slip over option
in a specific example. Twoweight plates on a barbell are illustratedwithout limitation of the type of equipment for which the
slip over design is suitable. Something to note here is that the inner rim of the stealth weightlifting slip over donut extends
between4 - 10 inchesover theouter rimof theexistingweight plate. These sides in oneexamplemayhavea ridged texture
on the underside and a rubber piping at its outer most edge to increase friction and hold on the weight plate.
[0073] Thedesignexamplesshown inFigs.14and15all show theslipover variationonanexistingweightplate.This slip
over variation may increase the overall diameter of the weight plate slightly, and therefore is not suitable for competition
use. However, for the average user as well as the professional athlete in training, this may be a small price to pay for the
resulting significant decrease in noise anddamage. The slip over designmayalso increase theweight slightly. This can be
remedied by decreasing the weight of the bar, or adjusting the other weights used during lifts. Naturally, more than two
plates may be attached to a barbell. In this case, only the largest diameter plate may be outfitted with sound absorber in
different embodiments.
[0074] FIG. 16 is a diagram illustrating a stealth ball with sound absorption in different views, including exploded and
assembled configuration in one example.
[0075] In many weight rooms, CrossFit gyms, and strong man gyms one can find variations on the medicine ball. A
medicine ball (exercise ball, amedball, or a fitnessball) is aweighted ball roughly the diameter of the shoulders often used
for rehabilitation and strength training. Other variations of similar type include soft cushion filled balls for throwing, sand
balls for slamsand lifting, and atlas stones for lifting. Presently, users are required to buy a ball for everyweight intended to
be thrown, slammed, or lifted. For example, atlas stones, a type of lifting stones, typically include several stones of
increasing weight that are placed on top of podia of varying height. Atlas stones are casted using concrete molds by the
gym owner and are often used in lifts to the weightlifters shoulder then dropped to the ground causing noise and great
damage to the floor.
[0076] By combining the Quiet (Stealth) Weightlifting plate with two sound absorbing half spheres, as illustrated in Fig.
16, it waspossible todevelop thefirst adjustablemedicineball andatlas stone that utilizesequipment alreadyavailable in a
gym. One can lift and slam without cluttering the gym, avoid dealing with sand and other fillers, or worry about causing
damage to the floor. This design addition would also allow a more widespread use of this type of lifting in the group and
personal training setting by using Stealth Weightlifting (SWL) bumper plates for loading.
[0077] As shown in Fig. 16, in accordance with one example, bumper plates can easily be used to make an adjustable
medicine ball that compliments existing gymequipment. Figures 16A-F showdifferent perspective viewsof a "stealth ball"
in a particular example using the technology of this invention. As shown, the Stealth Ball is intended as an add on to the
Stealth Weightlifting plate/s, and consists of two half balls with the largest outside diameter around 455 mm to match the
diameter of the corresponding plates. These half spheres are made and internally supported by elastomeric material and
are secured with a set of varying length threaded connector with a 2" (5.08 cm) diameter at its center. Longer connectors
could be provided if the user would like to increase the weight.
[0078] As shown in Figs. 16 A-C and E, the sides of the half spheres may have space for corporate logo’s, trademark,
tradedress, or other information. Fig. 16H isanexplodedsideviewof theStealthBall in oneexample showing theprincipal
components: two hemispheres, one or more bumper plates (two shown in this case), and a threaded connector. Fig. 16G
shows an exploded perspective view of the Stealth Ball, illustrating the use of sound absorbing material for the
corresponding stealth plates. Fig. 16 F is a side view of an assembled Stealth Ball ready for use. Various design
modifications, including size (larger or smaller diameter), shape (where the spherical shape can be replaced with other
shapes), weight (multiple add-on plates) will be apparent to one of skill in the art.
[0079] FIG. 17 is a disassembled variation of a quiet stealth ball in oneexample. This drawing showshow the stealth ball
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would be assembled using two Stealth Weightlifting (SWL) plates. First the user can determine the desired weight and
select the correct length connector to use with the SWL bumper plates. Next, the user can screw the length of connector
into one of the half spheres and load on the desiredweight. Lastly the user can screwon the second half sphere leaving no
gap in-between the inside face of the sphere and the bumper plate
[0080] FIG. 18 is a fully assembled variation of the quiet stealth ball in FIG. 17.
[0081] Asstated, numerous variations in size, shapeandweight are possible in different examples.One suchpossibility
that has been assembled includes the following design figures: Possible example weight loading of the Stealth Ball: Half
Sphere - 4.5lbs (2.041166 kg); ThreadedConnector - 1lb (0.4535924 kg); 2× 45lb (20.41166 kg) Plates - 90lbs (40.82331
kg); Half Sphere - 4.5lbs (0.4535924 kg); for a Total of : 100 lbs (45.35924 kg).Gymequipment of different dimensions and
weights can be used in other examples.

Claims

1. Amodified bumper plate (200, 900)which is disk shapedandhaving a rim (202), a body (204), a hub (206) and a collar
(208) with an opening in the center, comprising

at least two shock absorber regions (220, 902, 908), wherein a first shock absorber region (220, 908) in the rim
(202) comprises at least one circumferential row of spaced holes (222, 912, 910) and at least one elastomeric
material between the holes (222, 912, 910) that forms surrounding radial walls (224, 236);
wherein the at least one elastomeric material having durometer hardness different from the rest of the modified
bumper plate (200, 900);
wherein the opening in the center of the collar (208) is configured to receive a handle for lifting the modified
bumper plate (200, 900); and
wherein theholes (222, 912, 910) and surrounding radial walls (224) in the rim (202) act as shockabsorberswhen
themodified bumper plate (200, 900) is dropped on a ground surface thus reducing noise emitted without unduly
increasing bounce,
wherein
said first shock absorber region (220, 902) is on a periphery of the modified bumper plate (200, 900) making
contact with the ground surface when the modified bumper plate (200, 900) is dropped on a ground surface and
the secondof said at least two shockabsorber regions (220, 908, 902) formspart of the body (204) of themodified
bumper plate (200, 900).

2. The modified bumper plate (200, 900) of claim 1, comprising at least two elastomeric materials.

3. Themodified bumper plate (200, 900) of claim 1, wherein at least one of the at least two shock absorber regions (220,
902, 908) has at least two rows of spaced holes for absorbing noise (222, 234, 904, 906, 910, 912).

4. Themodified bumper plate (200, 900) of claim1, wherein the shock absorber region (220, 902) in the rim (202) having
spaced holes (222, 912, 910) and surrounding radial walls (224) therein is positioned on the periphery of themodified
bumper plate (200, 900) and separated from an outer radial surface of themodified bumper plate (200, 900) by a skin
(252), wherein the periphery makes contact with the ground surface when the modified bumper plate (200, 900) is
dropped.

5. The modified bumper plate (200, 900) of claim 1, wherein a shape of the spaced holes is at least one of hexagonal,
circular, square, triangular, trapezoidal or irregular.

6. Themodifiedbumperplate (200,900)of anyof theprecedingclaims,wherein thespacedholes (222)of theat least two
shock absorber regions (220, 902, 908) are pass-through and pass completely through the at least one elastomeric
material.

7. Themodified bumper plate (200) of any of preceding claims, wherein the spaced holes (222, 904, 910) of the at least
two shock absorber regions (220, 902, 908) pass only partially through the at least one elastomeric material.

8. Themodified bumper plate (200, 900) of any one of the preceding claims, wherein the spaced holes are at least 12.7
mm to 19.05 mm wide in cross-section.

9. Themodified bumper plate (200, 900) of claim 1, wherein the radius of themodified bumper plate (200, 900) is 222.25
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mm to 225.044 mm.

10. Themodifiedbumper plate (200, 900) of claim1,wherein at least oneof said at least two shockabsorber regions (220,
902, 908) comprise at least two rows of spaced holes for absorbing noise.

11. The modified bumper plate (200, 900) of claim 1, wherein the opening in the center of the collar (208) configured to
receive a handle for lifting the modified bumper plate (200, 900) is about 25.4 mm in radius.

12. Themodifiedbumperplate (200,900)of anyoneof theprecedingclaims,wherein theat least oneelastomericmaterial
is one or more of rubber, pressed crumb rubber, polyurethane or mixture thereof.

13. Themodified bumper plate (200, 900) of claim 1, wherein the holes in one or both shock absorber regions (220, 902,
908) are pass-through or go through only partially.

Patentansprüche

1. Modifizierte Hantelscheibe (200, 900), die scheibenförmig ist und einen Rand (202), einen Körper (204), eine Nabe
(206) und einen Kragen (208) mit einer Öffnung in der Mitte aufweist und umfasst:

wenigstens zwei Stoßdämpferbereiche (220, 902, 908), wobei ein erster Stoßdämpferbereich (220, 908) in dem
Rand (202) wenigstens eine umlaufende Reihe beabstandeter Löcher (222, 912, 910) und wenigstens ein
elastomeresMaterial zwischen den Löchern (222, 912, 910) umfasst, das umgebende radialeWände (224, 236)
bildet;
wobei das wenigstens eine elastomere Material eine Durometerhärte aufweist, die sich von der der übrigen
modifizierten Hantelscheibe (200, 900) unterscheidet;
wobei die Öffnung in der Mitte des Kragens (208) dazu eingerichtet ist, einen Griff zum Heben der modifizierten
Hantelscheibe (200, 900) aufzunehmen; und
wobei dieLöcher (222, 912, 910)unddieumgebenden radialenWände (224) indemRand (202) alsStoßdämpfer
wirken,wenndiemodifizierteHantelscheibe (200, 900) auf eineBodenflächegeworfenwird, sodassdasdadurch
verursachte Geräusch reduziert wird, ohne den Rückprall übermäßig zu erhöhen,
wobei der erste Stoßdämpferbereich (220, 902) auf einem Umfang der modifizierten Hantelscheibe (200, 900)
liegt, der mit der Bodenfläche in Kontakt kommt, wenn die modifizierte Hantelscheibe (200, 900) auf eine
Bodenfläche fallen gealssen wird, und die zweite der wenigstens zwei Stoßdämpferbereiche (220, 908, 902)
einen Teil des Körpers (204) der modifizierten Hantelscheibe (200, 900) bildet.

2. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, die wenigstens zwei elastomere Materialien aufweist.

3. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, wobei wenigstens einer der wenigstens zwei Stoßdämpfer-
bereiche (220, 902, 908)wenigstenszweiReihenbeabstandeter Löcher zurGeräuschdämmung (222, 234, 904, 906,
910, 912) aufweist.

4. ModifizierteHantelscheibe (200, 900) nachAnspruch1,wobei derStoßdämpferbereich (220, 902) in demRand (202)
mit beabstandeten Löchern (222, 912, 910) und umgebenden radialenWänden (224) darin entlang demUmfang der
modifiziertenHantelscheibe (200, 900)angeordnet ist unddurcheinenÜberzug (252) voneiner radialenAußenfläche
der modifizierten Hantelscheibe (200, 900) getrennt ist, wobei der Umfang mit der Bodenfläche in Kontakt kommt,
wenn die modifizierte Hantelscheibe (200, 900) fallen gelassen wird.

5. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, wobei eine Form der beabstandeten Löcher wenigstens
sechseckig, kreisförmig, quadratisch, dreieckig, trapezförmig oder unregelmäßig ist.

6. Modifizierte Hantelscheibe (200, 900) nach einem der vorangehenden Ansprüche, wobei die beabstandeten Löcher
(222) der wenigstens zwei Stoßdämpferbereiche (220, 902, 908) durchgängig sind und vollständig durch das
wenigstens eine elastomere Material hindurchgehen.

7. ModifizierteHantelscheibe (200) nach einemder vorangehendenAnsprüche, wobei die beabstandeten Löcher (222,
904, 910) der wenigstens zwei Stoßdämpferbereiche (220, 902, 908) nur teilweise durch das wenigstens eine
elastomere Material hindurchgehen.
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8. Modifizierte Hantelscheibe (200, 900) nach einem der vorangehenden Ansprüche, wobei die beabstandeten Löcher
im Querschnitt wenigstens 12,7 mm bis 19,05 mm breit sind.

9. ModifizierteHantelscheibe (200, 900) nachAnspruch1,wobei derRadius dermodifiziertenHantelscheibe (200, 900)
222,25 mm bis 225,044 mm beträgt.

10. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, wobei wenigstens einer der wenigstens zwei Stoßdämpfer-
bereiche (220, 902, 908) wenigstens zwei Reihen beabstandeter Löcher zur Geräuschdämmung umfasst.

11. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, wobei die Öffnung in der Mitte des Kragens (208), die zur
Aufnahme eines Griffes zum Heben der modifizierten Hantelscheibe (200, 900) eingerichtet ist, einen Radius von
etwa 25,4 mm aufweist.

12. Modifizierte Hantelscheibe (200, 900) nach einem der vorangehenden Ansprüche, wobei das wenigstens eine
elastomere Material einer oder mehrere der folgenden Stoffe ist: Gummi, gepresstes Gummigranulat, Polyurethan
oder eine Mischung daraus.

13. Modifizierte Hantelscheibe (200, 900) nach Anspruch 1, wobei die Löcher in einem oder beiden Stoßdämpferbe-
reichen (220, 902, 908) durchgängig sind oder nur teilweise hindurchgehen.

Revendications

1. Plaque pare-chocs modifiée (200, 900) qui est en forme de disque et comportant un rebord (202), un corps (204), un
moyeu (206) et un collier (208) avec une ouverture au centre, comprenant

au moins deux régions d’amortissement (220, 902, 908), dans laquelle une première région d’amortissement
(220, 908)dans le rebord (202) comprendaumoinsune rangéecirconférentielle de trousespacés (222, 912,910)
et au moins un matériau élastomère entre les trous (222, 912, 910) qui forme des parois radiales environnantes
(224, 236) ;
dans laquelle ledit aumoins unmatériau élastomère a une dureté au duromètre différente de celle du reste de la
plaque pare-chocs modifiée (200, 900) ;
dans laquelle l’ouverture au centre du collier (208) est configurée pour recevoir une poignée destinée à soulever
la plaque pare-chocs modifiée (200, 900) ; et
dans laquelle les trous (222, 912, 910) et les parois radiales environnantes (224) dans le rebord (202) agissent
comme des amortisseurs lorsque la plaque pare-chocsmodifiée (200, 900) est abaissée sur une surface du sol,
réduisant ainsi le bruit émis sans augmenter indûment le rebond, dans laquelle
ladite première région d’amortissement (220, 902) se trouve sur une périphérie de la plaque pare-chocsmodifiée
(200, 900) entrant en contact avec une surface du sol lorsque la plaque pare-chocs modifiée (200, 900) est
abaissée sur une surface du sol et la deuxième desdites aumoins deux régions d’amortissement (220, 908, 902)
fait partie du corps (204) de la plaque pare-chocs modifiée (200, 900).

2. Plaque pare-chocsmodifiée (200, 900) selon la revendication 1, comprenant aumoins deuxmatériaux élastomères.

3. Plaque pare-chocs modifiée (200, 900) selon la revendication 1, dans laquelle au moins une des au moins deux
régions d’amortissement (220, 902, 908) comporte au moins deux rangées de trous espacés pour absorber le bruit
(222, 234, 904, 906, 910, 912).

4. Plaque pare-chocs modifiée (200, 900) selon la revendication 1, dans laquelle la région d’amortissement (220, 902)
dans le rebord (202) ayant des trous espacés (222, 912, 910) et des parois radiales environnantes (224) à l’intérieur
est positionnée sur la périphérie de la plaque pare-chocs modifiée (200, 900) et séparée d’une surface radiale
extérieure de la plaque pare-chocs modifiée (200, 900) par une peau (252), dans laquelle la périphérie entre en
contact avec la surface du sol lorsque la plaque pare-chocs modifiée (200, 900) est abaissée.

5. Plaque pare-chocs modifiée (200, 900) selon la revendication 1, dans laquelle une forme des trous espacés est au
moins une forme parmi hexagonale, circulaire, carrée, triangulaire, trapézoïdale ou irrégulière.

6. Plaque pare-chocs modifiée (200, 900) selon l’une quelconque des revendications précédentes, dans laquelle les
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trous espacés (222) des au moins deux régions d’amortissement (220, 902, 908) sont traversants et traversent
complètement le ou les matériaux élastomères.

7. Plaque pare-chocs modifiée (200) selon l’une quelconque des revendications précédentes, dans laquelle les trous
espacés (222, 904, 910) des au moins deux régions d’amortissement (220, 902, 908) traversent seulement
partiellement le ou les matériaux élastomères.

8. Plaque pare-chocs modifiée (200, 900) selon l’une quelconque des revendications précédentes, dans laquelle les
trous espacés ont une largeur en coupe transversale d’au moins 12,7 mm à 19,05 mm.

9. Plaque pare-chocs modifiée (200, 900) selon la revendication 1, dans laquelle le rayon de la plaque pare-chocs
modifiée (200, 900) est de 222,25 mm à 225,044 mm.

10. Plaque pare-chocsmodifiée (200, 900) selon la revendication 1, dans laquelle aumoins une desdites aumoins deux
régions d’amortissement (220, 902, 908) comprend aumoins deux rangées de trous espacés pour absorber le bruit.

11. Plaque pare-chocs modifiée (200, 900) selon la revendication 1, dans laquelle l’ouverture au centre du collier (208)
configurée pour recevoir une poignée destinée à soulever la plaque pare-chocs modifiée (200, 900) a un rayon
d’environ 25,4 mm.

12. Plaque pare-chocs modifiée (200, 900) selon l’une quelconque des revendications précédentes, dans laquelle ledit
au moins un matériau élastomère est constitué d’un ou plusieurs éléments parmi le caoutchouc, le caoutchouc
granulé pressé, le polyuréthane ou un mélange de ceux-ci.

13. Plaque pare-chocsmodifiée (200, 900) selon la revendication 1, dans laquelle les trous dans une ou les deux régions
d’amortissement (220, 902, 908) sont traversants ou ne traversent que partiellement.
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