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SHOE HAVING IMPROVED IMPACT 
CUSHIONING AND SHOCK ABSORPTION 

FIELD OF THE INVENTION 

[0001] This invention relates generally to shoes and other 
footwear and particularly to the impact and shock absorption 
provided therein. The invention relates to athletic shoes, 
general use footWear, dress shoes (both men’s and Women’s) 
and may be utiliZed in an integrally formed sole structure or 
in a removable insole structure. 

BACKGROUND OF THE INVENTION 

[0002] Shoes Worn for various human athletic endeavors 
are Well knoWn in the art and used extensively. As With other 
forms of athletic gear and apparel, attention is given to the 
particular needs of the sport or activity. Thus, athletic shoes 
are often specialiZed in design for various athletic activities 
such as running, jogging, Walking, baseball, American foot 
ball, soccer football and so on. Not surprisingly, this broad 
spectrum of specialiZed use has provided a virtually endless 
variety of athletic shoe designs and structures. 

[0003] Despite this extensive variation, such athletic shoes 
may generally be described as employing the same combi 
nation of basic elements. For example, virtually all athletic 
shoes utiliZe a sole supporting a tread on its bottom surface 
and a foot supporting cushion upper surface. In addition, a 
foot-receiving shoe upper is secured to the sole by various 
fabrication techniques. Finally, a closure device such as 
straps or laces is utiliZed to facilitate the placement of the 
Wearer’s foot Within the foot-receiving upper and thereafter 
securing the foot therein. 

[0004] While a substantial number of considerations and 
design characteristics apply to each and every portion of the 
basic athletic shoe, some generaliZations may be made. By 
Way of example, the foot-receiving upper is maximally 
designed to provide Wearing comfort, ?exible support 
together With adequate ventilation or so-called “foot breath 
ing”. Similarly, the closure apparatus utiliZed is designed to 
maximiZe security, comfort and ease of use. Further, the sole 
portion of the shoe is also fabricated With the objective of 
providing comfort together With other considerations such as 
impact cushioning or energy absorption as Well as ?exibility. 
Finally, the tread selected for the bottom surface of the sole 
is designed to maximiZe surface gripping or traction as Well 
as Wear qualities and impact cushioning. 

[0005] Many of the design perimeters of athletic shoes are 
determined by the complex method found in human activity 
such as Walking, jogging and running. In all such activities, 
the human process for travel involves a complex rhythmic 
and repetitive process of striding and thrusting operations. 

[0006] Basically, this complex human movement can be 
broken doWn into a series of repetitive operations or actions. 
Thus, as one leg and foot engage the ground and thrust the 
human forWard, the alternate foot and leg stride forWardly 
through the air. As the thrust of the thrusting leg and foot is 
completed, the foot of the striding leg and foot is driven 
doWnWardly to meet the ground and begins assuming the 
body Weight. As the thrusting leg and foot complete the 
thrust action, the foot is lifted and brought forWard transi 
tioning to a forWard striding motion. Simultaneously, the 
body moves forWard over the leg and foot of the noW Weight 
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supporting striding leg and foot. As the body continues 
forWard, the striding leg and foot transitions to a thrusting 
movement. 

[0007] As the striding and thrusting process is repeated, 
each foot undergoes a substantial impact When acting as the 
striding foot and When being driven doWnWardly to impact 
the ground under body and Weight and forWard momentum. 
As the body Weight is transferred to the striding foot, the 
impact is generally absorbed in a “heels ?rst” impact. The 
foot then rolls from heel to full foot and thereafter to toe 
support as it moves from striding impact through the thrust 
ing action. 

[0008] While all of the above design considerations are 
important during the running, jogging or Walking cycle, each 
foot repeatedly forms striding impact, full foot support and 
thrusting, certain design aspects become more critical than 
others during the cycle portions. For example, during the 
striding impact, the degree of energy absorbing cushioning 
provided to the foot With particular attention to the heel 
portion thereof becomes temporarily most critical. Similarly, 
during the full foot body Weight support of the cycle 
characteristics such as cushioning and traction become 
maximally important. Finally, during the thrusting action of 
the cycle, ?exibility and traction become paramount char 
acteristics. 

[0009] Throughout the rolling motion of the foot, ?exibil 
ity of the sole and tread as Well as the foot upper remain 
critical elements of shoe design. Often the competing char 
acteristics of one need such as cushioning may compete With 
or require compromise With another characteristic such as 
traction or ?exibility. Thus, the full design of an athletic shoe 
structure is by its nature a generally complex undertaking. 

[0010] Prior art devices directed toWard protecting the foot 
of a shoe Wearer have, for the most part, relied upon the use 
of energy-absorbing compressible materials such as resilient 
foam or the like. This use of compression based materials 
often results in substantial energy of impact being imparted 
to the shoe Wearer’s heel. This results from the non-linear 
characteristic of compressible materials (ie. they often “bot 
tom out”) and the general Wear and loss of resilience Which 
they exhibit. 

[0011] With respect to footWear generally, as distinguished 
from athletic Wear, it Will be noted that the above described 
problems and design considerations are not limited to ath 
letic shoes. Rather, these principles and considerations apply 
in varying degrees virtually all footWear. The greater stresses 
imposed upon the human foot during athletic activity such as 
running, jogging or Walking do not render these design 
considerations and structures of footWear set forth above 
exclusive to athletic footWear. HoWever, the above consid 
erations become substantially more imperative and critical 
in athletic footWear than general foot apparel. It Will be 
apparent hoWever that the inventive structure found in the 
present invention as described and set forth beloW can 
readily be understood to all footWear generally With par 
ticular advantage in athletic footWear. It Will be equally 
important that the present invention impact absorbing struc 
ture may be integrally formed in virtually any type of shoe 
or may be formed as a removable insole for various shoes. 

[0012] Because of the ever continuing need to provide 
more effective footWear for both general use and athletic 
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activities, there arises a continuing need in the art for 
evermore improved footwear structures. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is a general object of the present 
invention to provide an improved shoe having improved 
impact absorption. It is a more particular object of the 
present invention to provide an improved shoe having 
improved impact absorption Which more effectively meets 
the demanding needs and requirements found in shoes 
intended for athletic activity as Well as shoes used as more 
general footWear. It is a still more particular object of the 
present invention to provide an improved shoe having 
improved impact absorption Which does not rely upon 
compressible materials but instead more effectively protects 
the heel portion of the foot as the striding foot of the Wearer 
impacts the ground and assumes body Weight through the 
use of a resilient heel hammock Which effectively cradles the 
Wearer’s heel. 

[0014] In accordance With the present invention there is 
provided a shoe comprising: a sole having a top surface a 
bottom surface and a heel portion; an upper joined to the 
sole, the upper and the sole top surface forming a foot 
receiving cavity in Which the Wearer’s heel rests upon the 
heel portion; and an impact absorbing recess formed in the 
heel portion having an elastic membrane in the top surface, 
a surround surface in the bottom surface and a sideWall 
extending therebetWeen. 

[0015] From another perspective, the invention provides a 
shoe comprising: a foot-receiving member including a heel 
support; a cushion Within the foot-receiving member; and an 
impact absorbing recess formed in the heel support, the 
impact absorbing recess including a surrounding surface, an 
upWardly extending sideWall and an elastic membrane span 
ning the upper portion of the impact absorbing recess. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The features of the present invention, Which are 
believed to be novel, are set forth With particularity in the 
appended claims. The invention, together With further 
objects and advantages thereof, may best be understood by 
reference to the folloWing description taken in conjunction 
With the accompanying draWings, in the several ?gures of 
Which like reference numerals identify like elements and in 
Which: 

[0017] FIG. 1 sets forth a perspective vieW of an improved 
athletic shoe constructed in accordance With the present 
invention; 
[0018] FIG. 2 sets forth a top vieW of the present inven 
tion athletic shoe; 

[0019] FIG. 3 sets forth a bottom vieW of the present 
invention athletic shoe; 

[0020] FIG. 4 sets forth a side elevation vieW of the 
present invention athletic shoe; 

[0021] FIG. 5 sets forth a section vieW of the present 
invention athletic shoe taken along section lines 5-5 in FIG. 
2; 
[0022] FIG. 6 sets forth an enlarged partial section vieW of 
the rear portion of the present invention athletic shoe shoW 
ing an illustrative human foot portion in phantom line 
depiction therein; 
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[0023] FIG. 7 sets forth a partial vieW of an illustrative 
conventional article of footWear having the present inven 
tion impact absorbing mechanism therein; 

[0024] FIG. 8 sets forth a partial section vieW of a further 
embodiment of the present invention impact absorbing shoe; 

[0025] FIG. 9 sets forth a top vieW of an insole utiliZing 
a further alternate embodiment of the present invention 
impact absorbing mechanism; 
[0026] FIG. 10 sets forth a partial section vieW of a still 
further alternate embodiment of the present invention shoe; 
and 

[0027] FIG. 11 sets forth a top plan vieW of an insole 
having a still further alternate embodiment of the present 
invention impact absorbing shoe. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] FIG. 1 sets forth a perspective vieW of an athletic 
shoe constructed in accordance With the present invention 
and generally referenced by numeral 10. Athletic shoe 10 
includes an upper portion 11 fabricated generally in accor 
dance With conventional fabrication techniques de?ning a 
foot-receiving portion 12 and supporting a plurality of mesh 
vent portions 20, 21 and 22 (mesh portion 22 shoWn in FIG. 
2). Shoe 10 further includes a sole 13 formed of a molded 
rubber material or the like and de?ning a tread portion 14 on 
the bottom surface thereof. Sole 13 further includes a heel 
portion 15 and an inlay of ?exible material 25 therebetWeen. 
Flexible portion 25 is preferably formed of a material more 
?exible than the material forming sole 13 and heel 15. Vent 
portions 20, 21, and 22 are preferably formed of a mesh 
material alloWing air transfer therethrough. The function of 
mesh portions 20, 21 and 22 is to provide suf?cient “foot 
breathing” to alloW a more comfortable experience for the 
Wearer of shoe 10. Shoe 10 further includes an angular 
extending strap 16. Strap 16 includes a conventional buckle 
and angularly extends doWnWardly from one side of upper 
11 and forWardly toWard sole 13. The function of closure 
strap 16 is to provide secure attachment of upper 11 to the 
Wearer’s foot in an attachment Which substantially improves 
the ?t of shoe 10. 

[0029] FIG. 2 sets forth a top vieW of shoe 10. As 
described above, shoe 10 includes a sole 13 having a heel 
portion 15. Shoe 10 further includes an upper 11 having 
mesh vent portions 20, 21 and 22 formed thereon. A foot 
receptacle 12 is formed in upper 11 and is provided With 
closure by a doWnWardly and forWardly extending strap 16. 
Sole 13 further de?nes upWardly extending ankle supports 
18 and 19 Which are suf?ciently ?rm to add support to the 
Wearer’s ankles. 

[0030] FIG. 3 sets forth a bottom vieW of shoe 10. As 
described above, shoe 10 includes a sole 13 formed of a 
molded rubber material and the like and de?ning a thread 14. 
Thread 14 further includes a simulated animal paW print 
shaped member 17. Sole 13 further includes a heel portion 
15. In accordance With an important aspect of the present 
invention, heel portion 15 de?nes a recess 30 formed by a 
sideWall 31 and a surrounding surface 32. The upper portion 
of recess 30 de?nes an elastic membrane 33 supporting an 
indicia 34. As is set forth beloW in greater detail, recess 30 
and elastic membrane 33 cooperate to form an impact 
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absorbing “heel hammock” Which cradles and protects the 
Wearer’s heel, particularly during foot impact. 

[0031] This heel hammock operation of recess 30 and 
membrane 33 in accordance With the present invention is 
described beloW in greater detail. HoWever, suf?ce it to note 
here that recess 30 operates to distribute impact forces to 
surrounding surface 32 as elastic membrane 33 ?exes in an 
energy absorbing fashion in an action much like a hammock 
supports Weight. This heel hammock supports the Wearer’s 
heel in a cradle-like support avoiding the energy transfer of 
a compressible cushion. Indicia 34 provides a further 
enhancement of the present invention recess and, may for 
example, contain a personaliZed indicia or alternatively a 
trademark indicia for the manufacturer of the shoe. 

[0032] FIG. 4 sets forth a side elevation vieW of the 
present invention shoe shoWing upper portion 11 having 
mesh vent portions 20 and 21 together With an angularly 
forWardly extending strap 16. Shoe 10 further includes a sole 
13 having a tread 14 formed on the underside thereof 
together With a heel portion 15. Heel 15 further de?nes a 
surrounding surface 32 Which, as described beloW in greater 
detail, generally encircles a cushion recess 30 (seen in FIG. 
3). Sole 13 further includes a more ?exible portion 25 
positioned forWardly of heel portion 15. The function of 
?exible portion 25 is to provide a higher ?exibility region 
Within sole 13 alloWing sole 13 to ?ex more easily to 
improve the Wearer’s comfort. 

[0033] FIG. 5 sets forth a section vieW of shoe 10 taken 
along section lines 5-5 in FIG. 2. 

[0034] As described above, shoe 10 includes an upper 
portion 11 supported by a sole 13 upon Which a tread 14 is 
formed. As is also described above, sole 13 includes a heel 
portion 15 de?ning a recess 30 and a sideWall 31. At the 
upper portion of recess 30, an elastic membrane 33 is formed 
Which supports an optional indicia 35. In the preferred 
fabrication of the present invention, sole 13 including tread 
14 and elastic membrane 33 together With surrounding 
surface 32 are formed as a single molded rubber portion. 

[0035] In addition to the above described structure, shoe 
10 further includes a cavity 26 formed Within sole 13 and 
extending generally the length and Width of sole 13. Within 
cavity 26, an elastic gel material 27 is captivated. In accor 
dance With the preferred fabrication of the present invention, 
elastic gel 27 occupies a portion of cavity 26 but not its 
entirety. Thus, With the Wearer’s foot positioned Within shoe 
10 and With shoe 10 supporting Weight upon the Wearer’s 
foot, cavity 26 is deformed displacing and exerting upon 
elastic gel 27. Elastic gel 27 disperses to more fully occupy 
cavity 26 in response to the doWnWard force of the Wearer’s 
foot upon sole 13. In the preferred fabrication of the present 
invention, elastic gel 27 provides a viscous material Which 
is able to resist ?oW to some extent but Which is completely 
deformable. Further, elastic gel 27 is further selected to 
provide a characteristic by Which the gel tends to collect. 

[0036] Accordingly, elastic gel 27 may, for example, com 
prise a viscous plastic or rubber gel. Alternatively, elastic gel 
27 may utiliZe a silicone gel similar to that used in breast 
implants having a selected viscosity. Gel 27 may also 
employ a material Which is not elastic in its properties but is 
instead extremely viscous such as viscous oil or the like. The 
important aspect in selecting the property of gel 27 is found 
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in its ability to absorb impact or force energy exerted 
doWnWardly upon sole 13 by the user and to absorb the force 
or impact thereon by displacement of gel 27 rather than 
compression. For purposes of discussion in the remaining 
material, gel 27 Will be referred to as “elastic gel”. HoWever, 
it Will be understood that gel 27 need not posses elastic 
characteristics but rather may also utiliZe a viscous gel 
Which in the cooperating reservoir exhibits an elastic quality. 
In further accordance With the present invention, the energy 
or impact absorbing qualities of shoe 10 are further 
enhanced by the functioning of recess 30 together With 
elastic membrane 33 to provide the above-mentioned heel 
hammock support. In accordance With an important advan 
tage of the present invention shoe, impact energy imparted 
to heel portion 15 of shoe 10 by the Wearer is absorbed by 
a dual mechanism of elastic gel 27 and the heel hammock 
elastic membrane 33. HoWever, either mechanism operating 
separately also provides important advantages in accordance 
With the present invention. The important quality provided 
by the present invention is absorption of the shock of impact. 

[0037] With respect to the operation of recess 30, the 
extension of sideWall 31 upWardly and the position of 
surrounding surface 32 cause impact against the ground as 
heel portion 15 impacts the ground to be further absorbed by 
the stretching of elastic membrane 33 as it cradles the heel. 
Accordingly, the position of recess 30 and elastic membrane 
33 is carefully chosen to position elastic membrane 33 
beneath the heel bone of the Wearer alloWing the ?exing 
membrane to support and protectively cradle the heel as the 
membrane stretches and ?exes around the heel. This addi 
tional impact absorption is particularly advantageous due to 
the very substantial amount of energy normally absorbed by 
the user’s heel during activity. 

[0038] FIG. 6 sets forth an enlarged partial section vieW of 
the present invention shoe together With a phantom line 
depiction of a typical Wearer’s foot and heel bone. As 
described above, shoe 10 includes an upper portion 11 
secured to a supporting sole 13. As is also described above, 
sole 13 de?nes an extended cavity 26 Within Which a 
quantity of elastic or viscous gel 27 is captivated. Sole 13 
further includes a heel portion 15 having a recess 30 formed 
therein. Recess 30 includes a sideWall 31 and a surrounding 
surface 32. Recess 30 further de?nes a relatively thin elastic 
membrane 33 supporting an optional visual indicia 34. A 
typical foot 40 having a typical heel bone 41 is depicted 
Within FIG. 6 to illustrate the relative positioning of heel 
bone 41 and recess 30 for a typical Wearer of shoe 10. As can 
be seen, heel bone 41 Which normally provides substantial 
impact as foot 40 is driven doWnWardly to impact the ground 
is generally supported by elastic member 33 and surround 
ing surface 32. Thus, as the user strides forWard during 
Walking, running or jogging and heel 15 impacts the ground, 
the force applied to heel bone 41 of foot 40 is greatly 
absorbed by the stretching of elastic surface 33 as it forms 
a hammock support. In essence, the impact is transmitted 
directly from the ground to surrounding surface 32 of heel 
15. Thereafter, the substantially thicker and therefore less 
?exible portions of sole 13 de?ect a relatively small amount. 
Conversely, the relatively thin portions of elastic membrane 
33 stretch a substantial distance doWnWardly supporting the 
heel and absorbing the impact felt by heel bone 41. The 
extent of doWnWard de?ection facilitated by elastic mem 
brane 33 is determined for the most part by the depth of 
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recess 30 and the elasticity of membrane 33. Additional 
impact absorption is, as described above, provided by gel 27 
Within cavity 26. 

[0039] The combined impact absorbing effect of recess 30 
together With gel 27 Within cavity 26 provides a substantial 
reduction in the impact force felt by heel bone 41 of foot 40. 
In this manner, a great improvement in the impact absorption 
for the Wearer’s foot results in a reduced likelihood of injury 
and less Wear and tear on the users foot. 

[0040] FIG. 7 sets forth an alternate embodiment of the 
present invention shoe generally referenced by numeral 50. 
Shoe 50 is a conventional “high heel” of the type typically 
Worn by Women. HoWever, it Will be apparent to those 
skilled in the art from the descriptions Which folloW that the 
high heel structure of shoe 50 is selected for illustration 
purposes and that the present invention embodiment shoWn 
in FIG. 7 is not limited to any particular type of shoe. Thus, 
shoe 50 may be constructed in accordance With conventional 
fabrication techniques and includes an upper portion 51 
supported by a sole 52 and a heel 53. In accordance With the 
present invention, FIG. 7 also shoWs an insole generally 
referenced by numeral 60. Insole 60 is fabricated of a 
cushioning material such as rubber, foam plastic or the like 
and is shaped to be received Within the interior of shoe 50 
and to be conveniently positioned upon the upper surface of 
sole 52. Insole 60 includes a recess 61 having a sideWall 62 
and an elastic membrane 63 formed therein. Recess 21 
including sideWall 62 and elastic membrane 63 function in 
the same manner as cushion recess 30, sideWall 31 and 
elastic membrane 33 shoWn in shoe 10 (seen for example in 
FIG. 3). The fundamental difference betWeen the embodi 
ment shoWn in FIG. 7 and generally referenced as insole 60 
and the embodiment shoWn in FIGS. 1 through 6 is the 
provision of a removable insole Which contains the present 
invention structure for a heel hammock impact absorbing 
recess. Thus, insole 60 is removable from shoe 50 and may 
be placed Within a variety of different shoes. Conversely, 
recess 30 shoWn in shoe 10 in FIGS. 1 through 6 is formed 
integrally With the sole of shoe 10 (see for example FIG. 6). 

[0041] Insole 60 having recess 61 functions in the same 
cushioning and impact absorbing manner described above. 
Fundamentally, the positioning of recess 61 and elastic 
membrane 63 beneath the heel supporting portion of the host 
shoe 50 ensures that the Wearer’s heel bone shoWn in 
phantom line depiction 70 is supported in a cradle-like 
support by elastic membrane 63. Upon impact as the Wearer 
strides forWard and heel 53 is brought into contact With the 
ground surface elastic membrane 63 ?exes doWnWardly 
Within recess 61 absorbing energy and cushioning the 
impact communicated from heel 53 to heel bone 70 of the 
Wearer’s foot. Once the force has been absorbed during 
impact, and the users Weight remains upon the foot Within 
shoe 50, elastic membrane 63 returns to a someWhat more 
normal shape as shoWn in FIG. 7. HoWever, it Will be 
understood that the continued load of a portion of the 
Wearer’s Weight upon insole 60 Will cause some doWnWard 
?exing of elastic membrane 63. Thus, the material selected 
for insole 60 such as molded rubber or plastic or other elastic 
material is selected With some consideration for the users 
anticipated Weight and With some consideration for the 
thickness of elastic membrane 63 to be formed. 

[0042] FIG. 8 sets forth a partial section vieW of an 
alternate embodiment of the present invention impact 
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absorbing shoe generally referenced by numeral 80. Shoe 80 
Will be understood to be illustrative of virtually any shoe 
Whether for general or athletic use. Shoe 80 includes an 
outsole 81 de?ning a recess 82 in the heel portion thereof. 
An insole 83 may be either formed integrally Within shoe 80 
or be a removable insole as desired. Insole 83 spans recess 
82 Within the interior of upper 85 of shoe 80. Insole 83 
further de?nes a loWer durameter or more elastic portion 85. 
Portion 85 may be fabricated by attachment to insole 83 
using conventional attachment such as sonic or adhesive 
attachment or the like. The important function of portion 84 
is to provide a ?exible membrane spanning recess 82 to 
provide the above-described heel hammock Which cradles 
the heel of the Wearer’s foot under impact. The mechanism 
by Which the embodiment of FIG. 8 functions is substan 
tially identical to that described above as under impact the 
user’s heel stretches portion 84 doWnWardly into recess 82 
to provide impact absorption. 

[0043] FIG. 9 sets forth a top plan vieW of an insole 
constructed in accordance With a still further alternate 
embodiment of the present invention and generally refer 
enced by numeral 90. Insole 90 may be a removable insole 
capable of being moved to and from a host shoe or, alter 
natively, may be integrally formed as the permanent insole 
of a shoe. Insole 90 de?nes an aperture 91 together With a 
mesh membrane 92 spanning aperture 91. Mesh membrane 
92 provides the above-described ?exible elastic covering for 
a recess Within the host shoe. In this manner, mesh mem 
brane 92 functions to provide the impact absorbing cradling 
effect Which, in accordance With the present invention, 
protects the heel of a shoe Wearer during impact. 

[0044] FIG. 10 sets forth a partial section vieW of a still 
further alternate embodiment of the present invention shoe 
generally referenced by numeral 95. Shoe 95 Will be under 
stood to be illustrative of virtually any type of shoe Whether 
general or athletic use or the like. Shoe 95 includes an 
outsole 96 Within Which a recess 97 is formed in the heel 
portion thereof. An insole 98 is supported Within shoe 95 and 
may be permanently secured or removable as desired. Of 
importance With respect to the present invention is a thinner 
membrane portion 99 formed integrally With insole 98 
Which is generally aligned With and Which generally spans 
recess 97. The cooperation of thinner membrane 99 and 
recess 97 provides the above-described ?exing under impact 
to protect the Wearer’s heel in the heel hammock and 
cradling effect described above. 

[0045] FIG. 11 sets forth a top vieW of a still further 
alternate embodiment of the present invention impact 
absorbing shoe. FIG. 11 shoWs an insole generally refer 
enced by numeral 100 con?gured to be received Within the 
interior of a host shoe (not shoWn). Insole 100 may be 
permanently secured Within the host shoe or removable as 
desired. Insole 100 is generally planar and de?nes a ?rst 
cavity 101 positioned upon insole 100 to generally lie 
beneath the ball of the Wearer’s foot. Insole 100 further 
includes a second cavity 102 generally positioned upon 
insole 100 to lie beneath the heel of the Wearer’s foot. 
Cavities 101 and 102 are connected by a transfer passage 
103. A quantity of viscous gel 104 is supported Within a 
portion of cavity 101 While a second quantity of gel 105 is 
supported Within a portion of cavity 102. It Will be noted that 
gel portions 104 and 105 do not fully occupy cavities 101 
and 102 respectively. The embodiment of the present inven 
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tion shown in FIG. 1 utilizes the size of transfer passage 103 
and the viscosity of gel Within cavities 101 and 102 to 
provide an impact absorption as the Wearer’s foot impacts 
either cavity. For example, in the event of a heel impact, the 
Wearer’s heel imparts a force to cavity 102 displacing gel 
105 through transfer passage 103 in the direction indicated 
by arroW 107 causing the viscous gel to How into cavity 101. 
The partial ?lling of cavity 101 alloWs the additional gel to 
be transferred thereto. This gel transfer and the viscosity of 
the gel cooperating With the siZe (resistance to gel ?oW) of 
transfer passage 103 combine to absorb the energy of heel 
impact. 

[0046] Conversely, When the Wearer encounters an impact 
to the ball of the Wearer’s foot, a displacement of gel 104 
Within cavity 101 through passage 103 in the direction of 
arroW 106 occurs. The transferred gel is displaced through 
passage 103 into cavity 102 in the direction indicated by 
arroW 106 combining With gel quantity 105. Thus, the 
operation of insole 100 utiliZes the restricted ?oW resistance 
of passage 103 betWeen cavities 101 and 102 to cause energy 
to be absorbed as the respective gel quantities are displaced 
due to foot impact upon the insole. 

[0047] What has been shoWn in a novel shoe having 
improved impact absorption and an alternate embodiment 
thereof in Which a removable insole having impact absorp 
tion fabricated in accordance With the present invention is 
provided. The novel aspects of the invention include the 
provision of a recess Within the heel portion of the shoe or 
insole together With an elastic membrane upon Which the 
heel bore impact of the Wearer’s movement is dissipated as 
the member ?exes. The inventive impact absorbing structure 
may be incorporated as an integral part of a molded shoe 
sole such as that found in athletic shoes or alternatively may 
be fabricated Within a removable insole for use in a number 
of different shoes. The invention further provides a cavity 
formed Within the sole of a shoe Within Which a gel such as 
an elastic material gel or a highly viscous gel is captivated 
in a quantity less than the full capacity of the cavity. This 
facilitates the viscous or elastic movement of the gel mate 
rial under load Within the cavity to provide a novel impact 
absorbing effect. 

[0048] While particular embodiments of the invention 
have been shoWn and described, it Will be obvious to those 
skilled in the art that changes and modi?cations may be 
made Without departing from the invention in its broader 
aspects. Therefore, the aim in the appended claims is to 
cover all such changes and modi?cations as fall Within the 
true spirit and scope of the invention. 
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That Which is claimed is: 
1. A shoe comprising: 
a sole having a top surface a bottom surface and a heel 

portion; 
an upper joined to said sole, said upper and said sole top 

surface forming a foot-receiving cavity in Which said 
Wearer’s heel rests upon said heel portion; and 

a recess formed in said heel portion having an elastic 
membrane in said top surface, a surround surface in 
said bottom surface and a sideWall extending therebe 
tWeen. 

2. The shoe set forth in claim 1 Wherein said sole includes 
a tread formed on said bottom surface. 

3. The shoe set forth in claim 2 Wherein said sole includes 
a cavity de?ning a cavity volume and a quantity of viscous 
gel ?lling a portion of said cavity volume. 

4. The shoe set forth in claim 3 Wherein said elastic 
membrane includes an indicia formed on said elastic mem 
brane. 

5. The shoe set forth in claim 4 Wherein said upper 
includes at least one mesh vent formed of a material per 
mitting air?oW into and out from said foot-receiving cavity. 

6. The shoe set forth in claim 5 Wherein said upper 
includes a closure strap extending doWnWardly and for 
Wardly across said upper. 

7. The shoe set forth in claim 1 Wherein said sole includes 
a cavity de?ning a cavity volume and a quantity of viscous 
gel ?lling a portion of said cavity volume. 

8. The shoe set forth in claim 7 Wherein said elastic 
membrane includes an indicia formed on said elastic mem 
brane. 

9. The shoe set forth in claim 1 Wherein said upper 
includes at least one mesh vent formed of a material per 
mitting air?oW into and out from said foot-receiving cavity. 

10. A shoe comprising: 

a foot-receiving member including a heel support; 

a cushion Within said foot-receiving member; and 

a recess formed in said cushion at said heel support, said 
recess including a surround surface, an upWardly 
extending sideWall and an elastic membrane spanning 
the upper portion of said recess. 

11. The shoe set forth in claim 10 Wherein said cushion 
includes a removable insole. 

12. The shoe set forth in claim 11 Wherein said insole is 
formed of an elastic ?exible material. 

13. An insole for use in combination With a shoe having 
a heel supporting portion, said insole having a recess formed 
in said cushion at said heel support, said recess including a 
surround surface, an upWardly extending sideWall and an 
elastic membrane spanning the upper portion of said recess. 

* * * * * 


