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ABSTRACT 

A panel formed by a reinforced elastorner material that 
regulates and dissipates vibration. 
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VIBRATION DAMPENING MATERIAL AND 
METHOD OF MAKING SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of and 
claims priority to US. patent application, Ser. No. 10/958, 
611, ?led Oct. 5, 2004, Which is a continuation in part of and 
claims priority to US. patent application Ser. No. 10/856, 
215, ?led May 27, 2004, Which is a continuation of and 
claims priority to US. patent application Ser. No. 10/659, 
560, ?led Sep. 10, 2003, Which is a divisional of and claims 
priority to US. patent application Ser. No. 09/939,319, ?led 
on Aug. 27, 2001, now US. Pat. No. 6,652,398; this 
application also claims priority to each of US. patent 
applications Ser. Nos. 10/958,941, 10/958,767, 10/958,952, 
and 10/958,745; priority to each of the above identi?ed eight 
applications is claimed and each of the above identi?ed 
applications is hereby incorporated by reference herein as if 
fully set forth in its entirety. 

BACKGROUND 

[0002] The present invention is directed to a material 
adapted to reduce vibration and, more speci?cally, to a 
material adapted to dissipate and evenly distribute vibrations 
transmitted to one side of the material. 

[0003] Handles of sporting equipment, bicycles, hand 
tools, etc. are often made of Wood, metal or polymer that 
transmit vibrations that can make the items uncomfortable 
for prolonged gripping. Sporting equipment, such as bats, 
balls, shoe insoles and sideWalls, also transmit vibrations 
during the impact that commonly occurs during athletic 
contests. These vibrations can be problematic in that they 
can potentially distract the player’s attention, adversely 
effect performance, and/or injure a portion of a player’s 
body. 
[0004] Rigid polymer materials are typically used to pro 
vide grips for tools and sports equipment. The use of rigid 
polymers alloWs users to maintain control of the equipment 
but is not very effective at reducing vibrations. While it is 
knoWn that softer materials provide better vibration regula 
tion characteristics, such materials do not have the necessary 
rigidity for incorporation into sporting equipment, hand 
tools, shoes or the like. This lack of rigidity alloWs unin 
tended movement of the equipment encased by the soft 
material relative to a user’s hand or body. 

[0005] Prolonged or repetitive contact With excessive 
vibrations can injure a person. The desire to avoid such 
injury can result in reduced athletic performance and 
decreased ef?ciency When Working With tools. 

[0006] Clearly What is needed is a vibration dissipating 
material adapted to regulate vibration that provides the 
necessary rigidity for effective vibration distribution; that 
can dampen and reduce vibrational energy; and that exhibits 
superior vibration dissipation. 

SUMMARY 

[0007] One embodiment of the present invention is 
directed to an insert body having a generally elongated 
shape With an outer perimeter con?gured to substantially 
conform to a sole of the footWear so that the insert body 
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extends along an inner surface of the footWear from a 
location proximate to a heel of the footWear to a toe of the 
footWear. The insert body is generally planar and formed by 
a reinforced elastomer material that regulates and dissipates 
vibration. The insert body has ?rst and second major sur 
faces. The reinforced elastomer material includes ?rst and 
second elastomer layers. A reinforcement layer is disposed 
betWeen and generally separates the ?rst and second elas 
tomer layers. The reinforcement layer includes a layer of a 
high tensile strength ?brous material. The high tensile 
strength ?brous material is generally connected to the ?rst 
and second elastomer layers generally uniformly throughout 
Within the outer perimeter to provide substantially complete 
coverage betWeen the ?rst and second elastomer layers. The 
high tensile strength ?brous material is generally compliant 
only in a direction generally perpendicular to the ?rst major 
surface so as to be generally non energy storing in the 
direction. The high tensile strength ?brous material gener 
ally distributes impact energy parallel to the ?rst major 
surface and into the ?rst and second elastomer layers. 

[0008] In another aspect, the present invention is directed 
to an article of footWear having a panel of vibration dissi 
pating material including a panel body having an outer 
perimeter and formed by a reinforced elastomer material that 
regulates and dissipates vibration. The panel body has ?rst 
and second major surfaces. The reinforced elastomer mate 
rial includes ?rst and second elastomer layers. A reinforce 
ment layer is disposed betWeen and generally separates the 
?rst and second elastomer layers, the reinforcement layer 
comprising a layer of a high tensile strength ?brous material. 
The high tensile strength ?brous material is generally con 
nected to the ?rst and second elastomer layers generally 
uniformly throughout Within the outer perimeter to provide 
substantially complete coverage betWeen the ?rst and sec 
ond elastomer layers. The high tensile strength ?brous 
material is generally compliant only in a direction generally 
perpendicular to the ?rst major surface so as to be generally 
non energy storing in the direction. The high tensile strength 
?brous material generally distributes impact energy parallel 
to the ?rst major surface and into the ?rst and second 
elastomer layers and generally prevents elongation of the 
panel body in a second direction parallel to the ?rst major 
surface. 

[0009] In another aspect, the present invention is directed 
to a panel including a panel body de?ning an outer perimeter 
and formed by a reinforced elastomer material that regulates 
and dissipates vibration. The panel body has ?rst and second 
major surfaces. The reinforced elastomer material includes 
?rst and second elastomer layers. A reinforcement layer 
disposed betWeen and generally separates the ?rst and 
second elastomer layers. The reinforcement layer includes a 
layer of a high tensile strength ?brous material. The high 
tensile strength ?brous material is generally connected to the 
?rst and second elastomer layers generally uniformly 
throughout Within the outer perimeter to provide substan 
tially complete coverage betWeen the ?rst and second elas 
tomer layers. The high tensile strength ?brous material is 
generally compliant only in a direction generally perpen 
dicular to the ?rst major surface so as to be generally non 
energy storing in the direction. The high tensile strength 
?brous material generally distributes impact energy parallel 
to the ?rst major surface and into the ?rst and second 
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elastomer layers and generally prevents elongation of the 
panel body in a second direction generally parallel to the ?rst 
major surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing summary, as Well as the folloWing 
detailed description of the preferred embodiments of the 
present invention Will be better understood When read in 
conjunction With the appended draWings. For the purpose of 
illustrating the invention, there are shoWn in the draWings 
embodiments Which are presently preferred. It is understood, 
hoWever, that the invention is not limited to the precise 
arrangements and instrumentality shoWn. In the draWings: 

[0011] FIG. 1 is a cross-sectional vieW of a preferred 
embodiment of the material of the present invention; and 

[0012] FIG. 2 is perspective vieW of the material of FIG. 
1 con?gured to form a grip. 

[0013] FIG. 3 is an elevational vieW of a baseball bat 
having a cover in the form of a sleeve on the handle area in 
accordance With this invention; 

[0014] FIG. 4 is an enlarged fragmental cross-sectional 
vieW of the bat and sleeve shoWn in FIG. 3; 

[0015] FIG. 5 is a schematic diagram shoWing the results 
in the application of shock forces on a cover in accordance 
With this invention; 

[0016] FIG. 6 is a vieW similar to FIG. 4 shoWing an 
alternative sleeve mounted on a different implement; 

[0017] FIG. 7 is a vieW similar to FIGS. 4 and 6 shoWing 
still yet another form of sleeve in accordance With this 
invention; FIG. 8 is a cross-sectional longitudinal vieW 
shoWing an alternative cover in accordance With this inven 
tion mounted on a further type of implement; 

[0018] FIG. 8 is a cross-sectional longitudinal vieW shoW 
ing an alternative cover in accordance With this invention 
mounted on a further type of implement; 

[0019] FIG. 9 is a cross-sectional end vieW of yet another 
cover in accordance With this invention; 

[0020] FIG. 10 is an elevational vieW of a hammer incor 
porating an abrasive dampening handle in accordance With 
this invention; FIG. 8 is an elevational vieW shoWing a 
portion of a handlebar incorporating a vibration dampening 
cover in accordance With this invention; 

[0021] FIG. 11 is an elevational vieW shoWing a portion of 
a handlebar incorporating a vibration dampening cover in 
accordance With this invention; 

[0022] FIG. 12 is a vieW similar to FIG. 11 of yet another 
practice of this invention; 

[0023] FIGS. 13-16 are plan vieWs of various forms of the 
intermediate force dissipating layer Which is used in certain 
practices of this invention; 

[0024] FIG. 17 is a perspective vieW of a portable elec 
tronic device case having a panel formed from the material 
of the present invention; the panel can form the entire case, 
or just portions of the case, Without departing from the scope 
of the present invention; the illustrated case can be used With 
laptops, cell phones, GPS devices, portable music playing 
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devices, such as MP3 players, Walkie talkies, hand held 
video games, or the like Without departing from the present 
invention; 
[0025] FIG. 18 is a plan vieW of a shoe insert formed from 
the material of the present invention; 

[0026] FIG. 19 is a perspective vieW of a shoe having a 
panel formed from the material of the present invention; 
While the panel is shoWn proximate to the heel of the shoe, 
the panel’s siZe and placement can vary Without departing 
from the scope of the present invention; for example, the 
panel can be positioned along a sideWall of the shoe, in the 
sole or mid-sole of the shoe, on the toe of the shoe, in the 
tongue of the shoe, or the panel can form the entire upper 
portion of the shoe, or the like; 

[0027] FIG. 20 is a perspective vieW of a ?rearm With a 
grip having at least a panel formed by the material of the 
present invention; the grip can be entirely formed by the 
material of the present invention; While the grip is shoWn on 
a handgun, those of ordinary skill in the art Will appreciate 
that the grip can be used on any ri?e, shotgun, paint ball gun, 
or projectile launching device Without departing from the 
present invention; the ?rearm grip can be a separate Wrap 
around grip or can be a grip attached and/or molded to the 
?rearm; 
[0028] FIG. 21 is a perspective vieW of a sock having 
panels formed by the material of the present invention; the 
panels can be of any siZe and con?guration; the panels can 
form the sock itself or be attached to an underlying fabric, 
such as a cotton Weave; 

[0029] FIG. 22 is a perspective vieW of a kneepad having 
a panel formed by the material of the present invention; the 
panel can be of any siZe and con?guration; the panels that 
are formed by the material of the present invention can be 
integrated in any type of kneepad or other article of clothing; 

[0030] FIG. 23 is a cross-sectional vieW illustrating one 
embodiment of the material of the present invention that 
may be used to form a panel, covering, casing, or container 
as taken along the line 23-23 of FIGS. 17-22 and 24-30; 

[0031] FIG. 24 is a perspective vieW illustrating a panel 
formed by the material of the present invention used to cover 
a dashboard, and/or a ?oorboard of an automobile; the panel 
can be used in a boat, plane, motorcycle, all terrain vehicle, 
train, racing vehicle, or the like and can be used in any part 
of a vehicle, such as a seat, roll bar, ?oor panel, speaker 
insulation, engine mounts, or the like Without departing from 
the present invention; 

[0032] FIG. 25 is a perspective vieW of a roll bar for use 
With a vehicle that incorporates the material of the present 
invention as padding thereover; the roll bar padding may 
include a panel of the material of the present invention or 
may be formed entirely of the material of the present 
invention; and 

[0033] FIGS. 26-30 are perspective vieWs of tape or other 
Wrapping material that may include a panel of or that may 
be entirely made of the material of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] Certain terminology is used in the folloWing 
description for convenience only and is not limiting. The 



US 2005/0144808 A1 

term “implement,” as used in the speci?cation and in the 
claims, means “any one of a baseball bat, racket, hockey 
stick, softball bat, sporting equipment, ?rearm, or the like.” 
The above terminology includes the Words above speci? 
cally mentioned, derivatives thereof, and Words of similar 
import. Additionally, the Words “a” and “one” are de?ned as 
including one or more of the referenced item unless spe 
ci?cally stated otherWise. 

[0035] Referring to FIGS. 1 and 2, Wherein like numerals 
indicate like elements throughout, there is shoWn a preferred 
embodiment of a material adapted to regulate vibration 
according to the present invention, generally designated 10. 
Brie?y stated, the material 10 of the present invention is 
formed by at least a ?rst elastomer layer 12A and a layer of 
high tensile strength ?brous material 14. The material 10 can 
be incorporated into athletic gear, grips for sports equip 
ment, grips for tools, and protective athletic gear. The panels 
305 of the material 10 can be incorporated into the various 
items disclosed in this application. The panel de?nes an 
outer perimeter 314 and may extend throughout the entire 
item, that is the panel 305 may actually form the entire shoe 
insert, case, or other item. Alternatively, multiple panels can 
be separately located on an item. More speci?cally, the 
material 10 can be used: to form grips for a tennis racquet, 
hockey sticks, golf clubs, baseball bats or the like; to form 
protective athletic gear for mitts, headbands, helmets, knee 
pads 323 (shoWn in FIG. 22), umpire padding, gloves, 
mouth guards, pads, or the like; to form seats or handle bar 
covers for bicycles, motorcycles, or the like; to form boots 
for skiing, roller blading or the like; to form clothing (such 
as shirts, gloves, pants, etc.) or footWear 311 (shoWn in FIG. 
19), such as shoe soles 313, shoe uppers 315, shoe loWers, 
shoe pads, ankle pads, toe pads 317, shoe inserts, and to 
provide padding 319 to socks 321 (shoWn in FIG. 21), such 
as sock bottoms; to form padding 307 (shoWn in FIG. 17) 
for portable electronics, such as cell phone cases, PDA 
cases, laptop cases, gun cases, radio cases, cassette cases, 
MP3 player cases, calculator cases; to form padding for 
speakers; to provide padding 325 (see FIG. 24) and sound 
proo?ng for automobiles 327, such as providing pole and/or 
roll bar padding 329 (shoWn in FIG. 25) in vehicles, such as 
automobiles, boats, trucks, all terrain vehicles, etc., provid 
ing insulation panels 329 for cars, for use in engine mounts; 
to form grips 309 (shoWn in FIG. 20) for ?rearms, hand 
guns, ri?es, shotguns, or the like; to form grips for tools such 
as hammers, drills, screW drivers, circular saWs, chisels or 
the like; and to form part or all of bandages and/or Wraps 331 
(shoWn in FIGS. 26-30). 

[0036] The material 10 is preferably generally non elastic 
in a direction generally perpendicular “X” to a major mate 
rial surface 316A (shoWn in FIG. 23) and thus, does not 
provide a spring like effect When experiencing impact force. 
It is preferred that the material 10 is generally compliant in 
the direction “X” Which is perpendicular to the major 
material surface 316A, 316B so as to be generally non 
energy storing in the direction “X”. It is preferred that the 
reinforcement layer generally distribute impact energy par 
allel to the major surfaces 316A, 316B and into the ?rst and 
second elastomer layers 12A, 12B. The material 10 is 
preferably designed to reduce sensible vibration (and thus 
generally dampen and divert energy aWay from the object or 
person covered by the material). 
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[0037] The ?rst elastomer layer 12A acts a shock absorber 
by converting mechanical vibrational energy into heat 
energy. The high tensile strength ?brous material layer 14 
redirects vibrational energy and provides increased stiffness 
to the material 10 to facilitate a user’s ability to control an 
implement 20 encased, or partially encased, by the material 
10. It is preferred, but not necessary, that the high tensile 
strength ?brous material layer 14 be formed of aramid 
material. 

[0038] In one embodiment, the composite material 10 may 
have three generally independent and separate layers includ 
ing the ?rst elastomer layer 12A and a second elastomer 
layer 12B. Elastomer material provides vibration damping 
by dissipating vibrational energy. Suitable elastomer mate 
rials include, but are not limited urethane rubbers, silicone 
rubbers, nitrile rubbers, butyl rubbers, acrylic rubbers, natu 
ral rubbers, styrene-butadiene rubbers, and the like. In 
general, any suitable elastomer material can be used to form 
the ?rst and second elastomer layers Without departing from 
the scope of the present invention. For example the elas 
tomer layers may be thermoset elastomer layers. 

[0039] The material 10 can include additional layers there 
over, such as a generally rigid material or the like. For 
example, one or more generally rigid plates of rigid material 
can be positioned over the material 10 to distribute impact 
force over an increased amount of the material. This can be 
useful When using the material in umpire vests, bulletproof 
vests, shoulder pads, shoes, or in any other application 
Where a generally rigid outer layer is desired. 

[0040] The softness of elastomer materials can be quan 
ti?ed using Shore A durometer ratings. Generally speaking, 
the loWer the durometer rating, the softer the material and 
the more effective an elastomer layer is at absorbing and 
dissipating vibration because less force is channeled through 
the elastomer. When a soft elastomer material is squeeZed, 
an individual’s ?ngers are imbedded in the elastomer Which 
increases the surface area of contact betWeen the user’s hand 
and creates irregularities in the outer material surface to 
alloW a user to ?rmly grasp any implement 20 covered, or 
partially covered, by the material. HoWever, the softer the 
elastomer layers 12A, 12B, the less control a user has When 
manipulating an implement 20 covered by the elastomer. If 
the elastomer layer is too soft (i.e., if the elastomer layer has 
too loW of a Shore A durometer rating), then the implement 
20 may rotate unintentionally relative to a user’s hand or 
foot. The material 10 of the present invention is preferably 
designed to use ?rst and second elastomer layers 12A, 12B 
having Shore A durometer ratings that provide an optimum 
balance betWeen alloWing a user to precisely manipulate and 
control the implement 20 and effectively damping vibration 
during use of the implement 20. 

[0041] It is preferable, but not necessary, that the elas 
tomer used With the material 10 have a Shore A durometer 
of betWeen approximately ten (10) and approximately eighty 
(80). It is preferred that the ?rst elastomer layer have a Shore 
A durometer of betWeen approximately ten (10) and 
approximately tWenty-?ve (25) and that the second elas 
tomer layer has a Shore A durometer of betWeen approxi 
mately tWenty-?ve (25) and approximately forty-?ve (45). 

[0042] The ?rst elastomer layer 12A is preferably used to 
absorb vibrational energy and to convert vibrational energy 
into heat energy. The second elastomer layer 12B is also 
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used to absorb vibrational energy, but also provides a 
compliant and comfortable grip for a user to grasp (or 
provides a surface for a portion of a user’s body, such as the 
under sole of a user’s foot When the material 10 is formed 
as a shoe insert). 

[0043] In one embodiment, the ?rst elastomer layer 12A 
preferably has Shore A durometer of approximately ?fteen 
(15) and the second elastomer layer has a Shore A durometer 
of approximately forty-tWo (42). If the ?rst and second 
elastomer have generally the same Shore A durometer 
ratings, then it is preferable, but not necessary, that the ?rst 
and second elastomer layers 12A, 12B have a Shore A 
durometer of ?fteen (15), thirty-tWo (32), or forty-tWo (42). 

[0044] The high tensile strength ?brous material layer 14 
is preferably, but not necessarily, formed of aramid ?bers. 
The ?bers can be Woven to form a cloth layer 16 that is 
disposed betWeen and generally separates the ?rst and 
second elastomer layers 12A, 12B. The cloth layer 16 can be 
formed of aramid ?bers, high tensile strength ?bers, ?ber 
glass, or other types of ?ber. It is preferred that the cloth 
layer 16 does not have suitable rigidity for use as an open 
gridWork having any signi?cant energy storage capability. It 
is preferred that the material Which forms the reinfocement 
layer 14 is generally bonded to the elastomer layers 12A, 
12B. The cloth layer 16 preferably generally separates the 
?rst and second elastomer layers 12A, 12B causing the 
material 10 to have three generally distinct and separate 
layers 12A, 12B, 14. The high tensile strength ?brous 
material layer 14 blocks and redirects vibrational energy that 
passes through one of the elastomer layers 12A or 12B to 
facilitate the dissipation of vibrations. The high tensile 
strength ?bers 18 redirect vibrational energy along the 
length of the ?bers 18. Thus, When the plurality of high 
tensile strength ?bers 18 are Woven to form the cloth layer 
16, vibrational energy emanating from the implement 20 that 
is not absorbed or dissipated by the ?rst elastomer layer 12A 
is redistributed evenly along the material 10 by the cloth 
layer 16 and then further dissipated by the second elastomer 
layer 12B. 

[0045] The cloth layer 16 is preferably generally inter 
locked in, generally af?Xed to, or generally ?Xed in position 
by the elastomer layers 12A, 12B in order for the cloth layer 
16 to block and redirect vibrational energy to facilitate 
dissipation of vibrations. 

[0046] It is preferable that the high tensile strength ?bers 
18 be formed of a suitable polyamide ?ber of high tensile 
strength With a high resistance to elongation. HoWever, those 
of ordinary skill in the art Will appreciate from this disclo 
sure that any aramid ?ber suitable to channel vibration can 
be used to form the high tensile strength ?brous material 
layer 14 Without departing from scope of the present inven 
tion. Additionally, those of ordinary skill in the art Will 
appreciate from this disclosure that loose ?bers or chopped 
?bers can be used to form the high tensile strength ?brous 
material layer 14 Without departing from the scope of the 
present invention. The high tensile strength ?brous material 
may also be formed of ?berglass. The high tensile strength 
?brous material preferably prevents the material 10 from 
substantially elongating in a direction parallel to the major 
material surfaces 316A, 316B during use. It is preferred that 
the amount of elongation is less than ten (10%) percent. It 
is more preferred that the amount of elongation is less than 
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four (4%) percent. It is most preferred that the amount of 
elongation is less than one (1%) percent. 

[0047] Those of ordinary skill in the art Will appreciate 
from this disclosure that the material 10 can be formed of 
tWo independent layers Without departing from the scope of 
the present invention. Accordingly, the material 10 can be 
formed of a ?rst elastomer layer 12A and an high tensile 
strength ?brous material layer 14 (Which may be Woven into 
a cloth layer 16) that is disposed on the ?rst elastomer 12A. 

[0048] Referring to FIGS. 18 and 23, The material 10 
may be con?gured and adapted to form an insert 310 for a 
shoe. When the material 10 is con?gured to form a shoe 
insert 310, the material 10 is preferably adapted to eXtend 
along an inner surface of the shoe from a location proXimate 
to a heel of the shoe to the toe of the shoe. In addition to 
forming a shoe insert 310, the material 10 can be located 
along the sides of a shoe to protect the Wearer’s foot from 
lateral impact. 

[0049] When the material of the present invention forms 
an insert 310 for a shoe, the insert 310 includes a shoe insert 
body 312 having a generally elongated shape With an outer 
perimeter 314 con?gured to substantially conform to a sole 
of the shoe so that the shoe insert body 312 eXtends along an 
inner surface of the shoe from a location proXimate to a heel 
of the shoe to a toe of the shoe. The shoe insert body 312 is 
preferably generally planar and formed by a reinforced 
elastomer material 10 that regulates and dissipates vibration. 
The shoe insert body 312 has ?rst and second major surfaces 
316A, 316B. The reinforced elastomer material 10 prefer 
ably includes ?rst and second elastomer layers 12A, 12B. In 
one embodiment it is preferred that the ?rst and second 
elastomer layers are generally free of voids therein and/or 
that the elastomer layers are formed by thermoset elastomer. 

[0050] A reinforcement layer 14 is disposed betWeen and 
generally separates the ?rst and second elastomer layers 
12A, 12B. The reinforcement layer 14 may include a layer 
formed of a plurality of high tensile strength ?brous mate 
rial. Alternatively, the reinforcement layer may be formed of 
aramid, ?berglass, regular cloth, or the like. The reinforce 
ment layer may be formed by Woven ?bers. In one embodi 
ment, it is preferred that the reinforcement layer consist of 
a only a single cloth layer of material. 

[0051] The Woven high tensile strength ?brous material is 
preferably connected to the ?rst and second elastomer layers 
12A, 12B generally uniformly throughout to provide sub 
stantially complete coverage betWeen the ?rst and second 
elastomer layers 12A, 12B. The cloth layer is generally 
compliant only in a direction “X” generally perpendicular to 
the ?rst major surface 316A so as to be generally non energy 
storing in the direction “X”. Wherein the high tensile 
strength ?brous material 14 generally distributes impact 
energy parallel to the ?rst major surface 316A and into the 
?rst and second elastomer layers 12A, 12B. The reinforce 
ment layer 14 preferably prevents the shoe insert 310 from 
substantially elongating during use. The reinforced elas 
tomer 10 can also be used as a sole for footWear or as part 
of a sole or insole for footWear. The reinforced elastomer can 
also be used to provide padding Within or along a side or 
upper portion of a shoe or boot. 

[0052] Referring to FIGS. 4, 9, 10, and 20, the material 10 
may be con?gured and adapted to form a grip 22 for an 
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implement such as a bat, having a handle 24 and a proximal 
end 26 (i.e., the end proximal to Where the bat is normally 
gripped). The material 10 is preferably adapted to enclose a 
portion of the handle 24 and to enclose the proximal end 26 
of the bat or implement 20. When grip is used With a ?rearm 
the grip can be a Wrap around grip or can be attached and/or 
molded to the ?rearm. As best shoWn in FIG. 2, it is 
preferable that the grip 22 be formed as a single body that 
completely encloses the proximal end of the implement 20. 
The material 10 may be also be con?gured and adapted to 
form a grip 22 for a tennis racket or similar implement 20 
having a handle 24 and a proximal end 26. 

[0053] Referring to FIGS. 1-3, When the material of the 
present invention is directed to one of the types of grips 
described in this application (e.g., a gun grip, tool grip, golf 
club grip, etc.), the grip 22 includes a grip body 318 having 
a generally tubular shape con?gured to cover a portion of the 
associated device. As such, the grip body 318 can have a 
generally circular, oval, rectangular, octagonal, polygonal 
cross-section or the like. The grip body 318 is formed by a 
reinforced elastomer material 10 that regulates and dissi 
pates vibration. The grip body 318 de?nes a ?rst direction 
“Y”, tangential to an outer surface 320 of the grip body 318, 
and a second direction “Z”, generally perpendicular to the 
outer surface 320 of the grip body 318. 

[0054] The reinforced elastomer material 10 includes ?rst 
and second elastomer layers 12A, 12B. A reinforcement 
layer 14 is disposed betWeen and generally separates the ?rst 
and second elastomer layers 12A, 12B. In some embodi 
ments, the elastomer layer is generally free of voids and/or 
is a thermoset elastomer. The reinforcement layer 14 pref 
erably includes a layer of high tensile strength ?brous 
material. The high tensile strength ?brous material can be 
Woven into a cloth, chopped, or otherWise distributed. 
Instead of the reinforcement layer 14 being formed by high 
tensile strength ?brous material, the reinforcement layer 14 
can be formed by a layer of ?berglass, aramid, or any other 
suitable material. 

[0055] The high tensile strength ?brous material layer 14 
is connected to the ?rst and second elastomer layers 12A, 
12B generally uniformly throughout to provide substantially 
complete coverage betWeen the ?rst and second elastomer 
layers. This preferably prevents sliding movement betWeen 
the reinforcement layer 14 and the elastomer layers 12A, 
12B. The cloth layer is preferably generally compliant only 
in the second direction “Z” so as to be generally non energy 
storing in the second direction “Z”. The high tensile ?brous 
material generally distributes impact energy parallel to the 
?rst direction “Y” and into the ?rst and second elastomer 
layers. This causes vibrational energy to be reduced and 
dampened rather than bounced back against the hand grasp 
ing the grip. 

[0056] While the grip 22 Will be described beloW in 
connection With a baseball or softball bat, those of ordinary 
skill in the art Will appreciate that the grip 22 can be used 
With any of the equipment, tools, or devices mentioned 
above Without departing from the scope of the present 
invention. 

[0057] When the grip 22 is used With a baseball or softball 
bat, the grip 22 preferably covers approximately seventeen 
(17) inches of the handle of the bat as Well as covers the 
knob (i.e., the proximal end 26 of the implement 20) of the 
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bat. The con?guration of the grip 22 to extend over a 
signi?cant portion of the bat length contributes to increased 
vibrational damping. It is preferred, but not necessary, that 
the grip 22 be formed as a single, contiguous, one-piece 
member. 

[0058] The baseball bat (or implement 20) has a handle 24 
including a handle body 28 having a longitudinal portion 30 
and a proximal end 26. The material 10 preferably encases 
at least some of the longitudinal portion 30 and the proximal 
end 26 of the handle 24. The material 10 can be produced as 
a composite having tWo generally separate and distinct 
layers including a ?rst elastomer layer 12A and a high tensile 
strength ?brous material layer 14 (Which may be a Woven 
cloth layer 16) disposed on the elastomer layer 12A. The 
high tensile strength ?brous material layer 14 is preferably 
formed of Woven ?bers 18. The second elastomer layer 12B 
may be disposed on a major surface of the high tensile 
strength ?brous material layer 14 opposite from the ?rst 
elastomer layer 12A. 

[0059] As best shoWn in FIG. 2, a preferred grip 22 is 
adapted for use With an implement 20 having a handle and 
a proximal handle end. The grip 22 includes a tubular shell 
32 having a distal open end 34 adapted to surround a portion 
of the handle and a closed proximal end 36 adapted to 
enclose the proximal end of the handle. The tubular shell 32 
is preferably formed of the material 10 Which dissipates 
vibration. The material 10 preferably has at least tWo gen 
erally separate layers including a ?rst elastomer layer 12A 
and a high tensile strength ?brous material layer 14 (Which 
?bers 18 may be Woven to form a cloth layer 16) disposed 
on the ?rst elastomer layer 12A. 

[0060] Referring to FIGS. 17-22 and 24-30, When the 
material of the present invention is directed to one of the 
types of padding described above (e.g., speaker padding 
and/or insulation, shoe padding, electronic device cases, 
mouth guards, umpire protective gear, car interior padding, 
rollover bar padding, or the like, tool grip, golf club grip, 
etc.), the padding or item may include a panel 305 formed 
by a panel body 324 preferably having a generally planar 
shape. The panel body is preferably con?gured for place 
ment in a particular location or for covering a portion of an 
associated device or object. It is preferable that the panel 
body is ?exible so that shaped objects can be Wrapped 
therein. As such, the panel body 324 may be bent around a 
generally circular, oval, rectangular, octagonal, or polygonal 
shaped object. 

[0061] The panel body 324 is formed by a reinforced 
elastomer material that regulates and dissipates vibration. As 
shoWn in FIGS. 4 and 20, the panel body 324 de?nes a ?rst 
direction “Y”, tangential, or parallel, to an outer surface of 
the padding body 324, and a second direction “Z”, generally 
perpendicular to the outer surface of the panel body. The 
reinforced elastomer material includes ?rst and second elas 
tomer layers 12A, 12B. A reinforcement layer 14 is disposed 
betWeen and generally separates the ?rst and second elas 
tomer layers 12A, 12B. In one embodiment the elastomer 
layers 12A, 12B are preferably free of voids and/or formed 
by a thermoset elastomer. The reinforcement layer 14 pref 
erably includes a layer of high tensile strength ?brous 
material. The high tensile strength ?brous material can be 
Woven into a cloth, chopped, or otherWise distributed. 
Instead of the reinforcement layer 14 being formed by high 
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tensile strength ?brous material, the reinforcement layer 14 
can be formed by a layer of ?berglass, aramid, or any other 
suitable material. The high tensile strength ?brous material 
layer 14 is connected to the ?rst and second elastomer layers 
12A, 12B generally uniformly throughout to provide sub 
stantially complete coverage betWeen the ?rst and second 
elastomer layers 12A, 12B. The reinforcement layer 14 is 
preferably generally compliant only in the second direction 
so as to be generally non energy storing in the second 
direction “Z”. The reinforcement layer 14 generally distrib 
utes impact energy parallel to the ?rst direction “Y” and into 
the ?rst and second elastomer layers 12A, 12B. This causes 
vibrational energy to be reduced and dampened rather than 
bounced back. It is preferable that the reinforcement layer 14 
prevents the padding from elongating during impact. The 
panel body 324 can form part or all of a cell phone case, a 
laptop case, a shoe sideWall, protective umpire gear, a mouth 
guard, knee pads, interior panels for automobiles or the like. 

[0062] Multiple methods can be used to produce the 
composite or vibration dissipating material 10 of the present 
invention. One method is to eXtrude the material by pulling 
an high tensile strength ?brous cloth layer 16 from a supply 
roll While placing the ?rst and second elastomer layers 12A, 
12B on both sides of the Woven high tensile strength ?brous 
cloth 16. A second method of producing the material 10 of 
the present invention is to mold the ?rst elastomer layer 12A 
onto the implement 20, then to Weave an aramid ?ber layer 
thereover, and then to mold the second elastomer layer 12B 
thereover. 

[0063] Alternatively, a cloth layer 16 can be pressured ?t 
to an elastomer layer to form the material 10. Accordingly, 
the cloth layer 16 can be generally embedded in or held in 
place by the elastomer layer. The pressured ?tting of the 
reinforcement layer, or fabric layer, 14 to an elastomer 
preferably results in the reinforcement layer, or fabric layer, 
14 being generally interlocked in and/or bonded in position 
by the elastomer. Thus, the cloth layer can be generally 
interlocked With the elastomer layer. It is preferable that the 
high tensile strength cloth generally not be able to slide 
laterally betWeen the ?rst and second elastomer layers. the 
cloth layer in the resulting material Would be generally ?Xed 
in position. One of ordinary skill in the art Would realiZe that 
the cloth layer 14 in the resulting material Would be gener 
ally interlocked and/or bonded in position by the elastomer 
12A, 12B. 

[0064] It is preferred that the Woven high tensile strength 
?bers are connected to the ?rst and second elastomer layers 
generally uniformly throughout to provide substantially 
complete coverage betWeen the ?rst and second thermoset 
elastomer layers. The cloth layer is generally non energy 
storing in a direction generally perpendicular to a major 
material surface. This results in the vibrational energy being 
generally evenly redistributed throughout the material by the 
cloth layer. This is due to the high tensile strength ?bers 
transmitting/storing energy unidirectionally along the length 
of the ?ber and generally not storing energy in a direction 
generally perpendicular to the length of the ?ber or perpen 
dicular to a cloth layer formed by the ?bers. 

[0065] In other Words, the cloth layer 16 is preferably 
compliant generally only in a direction generally perpen 
dicular to a major material surface so as to be generally non 
energy storing in the direction perpendicular to the major 
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material surface and to generally distribute energy parallel to 
the major material surface and into the ?rst and second 
elastomer layers. The present invention preferably generally 
dissipates vibration throughout the material to prevent 
“bounce back” (e.g., to avoid having a runner’s feet absorb 
too much vibration during athletics). 

[0066] In some cases the high tensile ?brous material can 
be pulped to form an imperforate sheet that may be secured 
in position betWeen the ?rst and second elastomer layers 
12A, 12B. Those of ordinary skill in the art Will appreciate 
from this disclosure that any knoWn method of making 
composite or vibration dissipating materials can be used to 
form the material 10. 

[0067] The covering of the proXimal end of an implement 
20 by the grip 22 results in reduced vibration transmission 
and in improved counter balancing of the distal end of the 
implement 20 by moving the center of mass of the imple 
ment 20 closer to the hand of a user (i.e., closer to the 
proximal end 26). This facilitates the sWinging of the 
implement 20 and can improve sports performance While 
reducing the fatigue associated With repetitive motion. 

[0068] FIGS. 3-4 illustrate another embodiment of the 
present invention. As shoWn therein a cover in the form of 
a sleeve 210 is mounted on the handle or loWer portion 218 
of a baseball bat 210. Sleeve 210 is premolded so that it can 
be ?t onto the handle portion of the bat 212 in a quick and 
convenient manner. This can be accomplished by having the 
sleeve 210 made of a stretchable or resilient material so that 
its upper end 214 Would be pulled open and could be 
stretched to ?t over the knob 217 of the bat 212. Alterna 
tively, or in addition, sleeve 210 may be provided With a 
longitudinal slit 16 to permit the sleeve to be pulled at least 
partially open and thereby facilitate snapping the sleeve 210 
over the handle 218 of the bat 212. The sleeve Would remain 
mounted in place due to the tacky nature of the sleeve 
material and/or by the application of a suitable adhesive on 
the inner surface of the sleeve and/or on the outer surface of 
handle 218. 

[0069] A characteriZing feature of sleeve 210, as illus 
trated in FIGS. 3-4, is that the loWer end of the sleeve 
includes an outWardly extending peripheral knob 2220. 
Knob 220 could be a separate cap snapped onto or secured 
in any other manner to the main portion of sleeve 210. 
Alternatively, knob 220 could be integral With and molded 
as part of the sleeve 210. 

[0070] In a broad practice of this invention, sleeve 210 can 
be a single layer. The material Would have the appropriate 
hardness and vibration dampening characteristics. The outer 
surface of the material Would be tacky having high friction 
characteristics. 

[0071] Alternatively, the sleeve 210 could be formed from 
a tWo layer laminate Where the vibration absorbing material 
forms the inner layer disposed against the handle, With a 
separate tacky outer layer made from any suitable high 
friction material such as a thermoplastic material With 
polyurethane being one eXample. Thus, the tWo layer lami 
nate Would have an inner elastomer layer Which is charac 
teriZed by its vibration dampening ability, While the main 
characteristic of the outer elastomer layer is its tackiness to 
provide a suitable gripping surface that Would resist the 
tendency for the user’s hand to slide off the handle. The 
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provision of the knob 220 also functions both as a stop 
member to minimize the tendency for the handle to slip from 
the user’s hand and to cooperate in the vibration dampening 
affect. 

[0072] FIG. 4 illustrates the preferred form of multilayer 
laminate Which includes the inner vibration absorbing layer 
222 and the outer tacky gripping layer 224 With an inter 
mediate layer 226 made of a stiffening material Which 
dissipates force. If desired layer 226 could be innermost and 
layer 224 could be the intermediate layer. A preferred 
stiffening material Would be aramid ?bers Which could be 
incorporated in the material in any suitable manner as later 
described With respect to FIGS. 13-16. HoWever, ?berglass 
or any high tensile strength ?brous material can be used as 
the stiffening material forming the layer. Additionally, in one 
embodiment, the stiffening layer is substantially embedded 
in or held in place by the elastomer layer(s). 

[0073] FIG. 5 schematically shoWs What is believed to be 
the affect of the shock forces from vibration When the 
implement makes contact such as from the bat 212 striking 
a ball. FIG. 5 shoWs the force vectors in accordance With a 
three layer laminate, such as illustrated in FIG. 4, Wherein 
elastomeric layers 222,224 are made of a silicone material. 
The intermediate layer 226 is an aramid layer made of 
aramid ?bers. The initial shock or vibration is shoWn by the 
lateral or transverse arroWs 228 on each side of the sleeve 
laminate 210. This causes the elastomeric layers 222,224 to 
be compressed along the arc 230. The inclusion of the 
intermediate layer 226 made from a force dissipating mate 
rial spreads the vibration longitudinally as shoWn by the 
arroWs 232. The linear spread of the vibration causes a 
rebound effect Which totally dampens the vibration. 

[0074] Laboratory tests Were carried out at a prominent 
university to evaluate various grips mounted on baseball 
bats. In the testing, baseball bats With various grips Were 
suspended from the ceiling by a thin thread; this achieves 
almost a free boundary condition that is needed to determine 
the true characteristics of the bats. TWo standard industrial 
accelerometers Were mounted on a specially fabricated 
sleeve roughly in positions Where the left hand and the right 
hand Would grip the bat. AknoWn force Was delivered to the 
bat With a standard calibrated impact hammer at three 
positions, one corresponding to the sWeet spot, the other tWo 
simulating “miss hits” located on the mid-point and shaft of 
the bat. The time history of the force as Well as the 
accelerations Were routed through a signal conditioning 
device and Were connected to a data acquisition device. This 
Was connected to a computer Which Was used to log the data. 

[0075] TWo series of tests Were conducted. In the ?rst test, 
a control bat (With a standard rubber grip, WORTH Bat— 
model #C405) Was compared to identical bats With several 
“Sting-Free” grips representing practices of the invention. 
These “Sting-Free” grips Were comprised of tWo layers of 
pure silicone With various types of high tensile ?brous 
material inserted betWeen the tWo layers of silicone. The 
types of KEVLAR, a type of aramid ?ber that has high 
tensile strength, used in this test Were referenced as folloWs: 
“005”, “645”, “120”, “909”. Also, a bat With just a thick 
layer of silicone but no KEVLAR Was tested. With the 
exception of the thick silicone (Which Was deemed imprac 
tical because of the excessive thickness), the “645” bat 
shoWed the best reduction in vibration magnitudes. 
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[0076] The second series of tests Were conducted using 
EASTON Bats (model #BK8) With the “645” KEVLAR in 
different combinations With silicone layers: The ?rst bat 
tested Was comprised of one bottom layer of silicone With a 
middle layer of the “645” KEVLAR and one top layer of 
silicone referred to as “111”. The second bat test Was 
comprised of tWo bottom layers of silicone With a middle 
layer of KEVLAR and one top layer of silicone referred to 
as “211”. The third bat tested Was comprised of one bottom 
layer of silicone With a middle layer of KEVLAR and tWo 
top layers of silicone referred to as “112”. The “645” bat 
With the “111” con?guration shoWed the best reduction in 
vibration magnitudes. 

[0077] In order to quantify the effect of this vibration 
reduction, tWo criteria Were de?ned: (I) the time it takes for 
the vibration to dissipate to an imperceptible value; and, (2) 
the magnitude of vibration in the range of frequencies at 
Which the human hand is most sensitive. 

[0078] The sting-free grips reduced the vibration in the 
baseball bats by both quantitative measures. In particular, 
the “645” KEVLAR in a “111” con?guration Was the best in 
vibration reduction. In the case of a baseball bat, the “645” 
reduced the bat’s vibration in about 1/5 the time it took the 
control rubber grip to do so. The F reduction in peak 
magnitude of vibration ranged from 60% to 80%, depending 
on the impact location and magnitude. 

[0079] It Was concluded that the “645” KEVLAR grip in 
a “111” combination reduces the magnitude of sensible 
vibration by 80% that is induced in a baseball bat When a 
player hits a ball With it. This Was found to be true for a 
variety of impacts at different locations along the length of 
the bat. Hence, a person using the “Sting-Free” grips of the 
invention Would clearly experience a considerable reduction 
in the sting effect (pain) When using the “Sting-free” grip 
than one Would With a standard grip. 

[0080] In vieW of the above tests a particularly preferred 
practice of the invention involves a multilayer laminate 
having an aramid such as KEVLAR, sandWiched betWeen 
layers of pure silicone. The above indicated tests shoW 
dramatic results With this embodiment of the invention. As 
also indicated above, hoWever, the laminate could comprise 
other combinations of layers such as a plurality of bottom 
layers of silicone or a plurality of top layers of silicone. other 
variations include a repetitive laminate assembly Wherein a 
vibration dampening layer is innermost With a force dissi 
pating layer against the loWer vibration dampening layer and 
then With a second vibration dampening layer over the force 
dissipating layer folloWed by a second force dissipating 
layer, etc. With the ?nal laminate layer being a gripping layer 
Which could also be made of vibration dampening material. 
Among the considerations in determining Which laminate 
should be used Would be the thickness limitations and the 
desired vibration dampening properties. 

[0081] The various layers could have different relative 
thicknesses. Preferably, the vibration dampening layer, such 
as layer 222, Would be the thickest of the layers. The 
outermost gripping layer, hoWever, could be of the same 
thickness as the vibration dampening layer, such as layer 224 
shoWn in FIG. 4 or could be a thinner layer since the main 
function of the outer layer is to provide sufficient friction to 
assure a ?rm gripping action. A particularly advantageous 
feature of the invention Where a force dissipating stiffening 








