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1762 Technology Drive A shoe sole air cushion includes a hollow main body 
San Jose, CA 95110 (US) defining an air chamber. The main body includes bottom and 

(21) Appl. No.: 10/972.261 top walls, and a peripheral wall connected between the 
bottom and top walls. The bottom wall includes a plurality 

(22) Filed: Oct. 22, 2004 of lower pins projecting upwardly from an inner Surface of 
the bottom wall. The top wall includes a plurality of upper 

Publication Classification pins projecting downwardly from an inner Surface of the top 
(51) Int. Cl. wall. The upper and lower pins respectively have tapered 

A43B I3/20 (2006.01) ends. The tapered ends of the upper pins are connected 
A43B 2L/28 (2006.01) respectively to the tapered ends of the lower pins. 
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SHOE SOLE WITH AIR CUSHON 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The invention relates to a shoe sole, more particu 
larly to a shoe sole with an air cushion having top and 
bottom wall faces which can be maintained in flat and even 
states after inflation. 

0003 2. Description of the Related Art 
0004 Referring to FIGS. 1 and 2, a conventional shoe 
sole air cushion 10 is disposed in a cavity 21 of a shoe sole 
20. The air cushion 10 has a hollow main body 11 which 
includes a bottom wall 111, a top wall 112, a peripheral wall 
113 interconnecting the top and bottom walls 112, 111, and 
an opening 114 formed in the peripheral wall 113. 
0005 Each of the top and bottom walls 112, 111 has a 
plurality of depressions 116. A plurality of inflated portions 
117 are confined by the top, bottom and peripheral walls 112, 
111, 113. The top wall 112 is sealed to the bottom wall 111 
at the depressions 116. 
0006 During production, the top, bottom and peripheral 
walls 112, 111, 113 are first preformed, after which air is 
introduced into the main body 11 through the opening 114 so 
as to fill up the inflated portions 117 with air. The opening 
114 is then sealed and trimmed, thereby completing the 
formation of the air cushion 10. Due to pressure of the air 
inside the inflated portions 117, the top, bottom and periph 
eral walls 112, 111, 113 expand around the main body 11, 
and an outer face of the top wall 112 is caused to be formed 
with a plurality of protrusions 118. During use of the 
conventional air cushion 10, since the protrusions 118 and 
the depressions 116 are not formed uniformly on the top wall 
112, the pressures on the sole of the wearer are uneven, 
which may result in injury and discomfort. Furthermore, the 
conventional air cushion 10 has insufficient shock absorbing 
properties because of the presence of the depressions 116 
and because resiliency is provided only by the inflated 
portions 117. 
0007 FIG. 3 illustrates another conventional air cushion 
10", wherein the inflated portions 117" and the depressions 
116' are formed more uniformly than those of the aforemen 
tioned air cushion 10. However, since the depressions 116 
occupy a Substantially large area, and since the area of each 
inflated portion 117 which contacts the wearer's foot is 
relatively small, the pressure exerted on the foot by the 
inflated portions 117 can be large and can cause discomfort 
to the foot. Furthermore, the conventional air cushion 10' 
similarly has insufficient shock absorbing properties due to 
the presence of the depressions 116'. 

SUMMARY OF THE INVENTION 

0008. Therefore, the object of the present invention is to 
provide a shoe sole with an air cushion that is capable of 
overcoming the aforementioned drawbacks of the prior art. 
0009. According to one aspect of this invention, a shoe 
sole air cushion comprises a hollow main body defining an 
air chamber. The main body includes bottom and top walls, 
and a peripheral wall connected between the bottom and top 
walls. The bottom wall includes a plurality of lower pins 
projecting upwardly from an inner Surface of the bottom 
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wall. The top wall includes a plurality of upper pins pro 
jecting downwardly from an inner Surface of the top wall. 
The upper and lower pins respectively have tapered ends. 
The tapered ends of the upper pins are connected respec 
tively to the tapered ends of the lower pins. 
0010. According to another aspect of this invention, a 
shoe sole comprises a sole unit having a cavity, and an air 
cushion disposed in the cavity. The air cushion includes a 
hollow main body defining an air chamber and having 
bottom and top walls, and a peripheral wall connected 
between the bottom and top walls. The bottom wall includes 
a plurality of lower pins projecting upwardly from an inner 
surface of the bottom wall. The top wall includes a plurality 
of upper pins projecting downwardly from an inner Surface 
of the top wall. The upper and lower pins respectively have 
tapered ends. The tapered ends of the upper pins are con 
nected respectively to the tapered ends of the lower pins. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. Other features and advantages of the present inven 
tion will become apparent in the following detailed descrip 
tion of the preferred embodiments with reference to the 
accompanying drawings, of which: 
0012 FIG. 1 is an exploded perspective view of a 
conventional shoe Sole; 
0013 FIG. 2 is a fragmentary sectional view of the shoe 
sole of FIG. 1 in an assembled State; 
0014) 
cushion; 

FIG. 3 is a perspective view of a conventional air 

0.015 FIG. 4 is an exploded perspective view of the first 
preferred embodiment of a shoe sole according to the 
present invention; 
0016 FIG. 5 is a partly sectional view of an air cushion 
of the first preferred embodiment; 
0017 FIG. 6 is a fragmentary sectional view of the first 
preferred embodiment in an assembled state; 
0018 FIG. 7 is a fragmentary enlarged sectional view of 
an upper pin and a lower pin of the first preferred embodi 
ment, and the interconnection therebetween by a neck sec 
tion; 
0.019 FIG. 8 is a partly sectional view of the first 
preferred embodiment in a state of use: 
0020 FIG. 9 is a perspective view of the second pre 
ferred embodiment of an air cushion of the present inven 
tion; and 
0021 FIG. 10 is a perspective view of a shoe that 
incorporates the air cushion of FIG. 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0022. Before the present invention is described in greater 
detail, it should be noted that like elements are denoted by 
the same reference numerals throughout the disclosure. 
0023 Referring to FIGS. 4 to 7, the first preferred 
embodiment of a shoe sole 30 according to the present 
invention is shown to comprise a sole unit having a cavity 
31, and an air cushion 40 disposed in the cavity 31. 
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0024. The air cushion 40 includes a hollow main body 41 
which has a bottom wall 42, a top wall 43, a peripheral wall 
44 connected between the bottom and top walls 42, 43, and 
an opening 45 formed in the peripheral wall 44. The bottom, 
top and peripheral walls 42.43, 44 cooperate to define an air 
chamber 47. 

0.025 The bottom wall 42 includes a plurality of rows of 
hollow tapered lower pins 421 projecting upwardly from an 
inner surface of the bottom wall 42, and a plurality of holes 
422 extending respectively into the lower pins 421 from an 
outer surface of the bottom wall 42. The lower pins 421 in 
each row are staggered with respect to the lower pins 421 in 
the adjacent rows. 

0026. The top wall 43 includes a plurality of rows of 
hollow tapered upper pins 431 projecting downwardly from 
an inner surface of the top wall 43, and a plurality of holes 
432 extending respectively into the upper pins 431 from an 
outer surface of the top wall 43. The upper pins 431 in each 
row are staggered with respect to the upper pins 431 in the 
adjacent rows. 

0027. The upper and lower pins 431, 421 respectively 
have tapered ends. The tapered ends of the lower pins 421 
are connected respectively to the tapered ends of the upper 
pins 431 through a plurality of resilient neck sections 46, as 
best illustrated in FIG. 6. FIG. 7 illustrates one of the neck 
sections 46 interconnecting the tapered ends of a pair of the 
lower and upper pins 421, 431. 

0028. During production of the air cushion 40, the bot 
tom, top and peripheral walls 42, 43, 44 are first preformed, 
after which air is introduced into the air chamber 47 through 
the opening 45. The opening 45 is then sealed and trimmed 
after the air chamber 47 is filled with air, thereby completing 
the formation of the air cushion 40. 

0029) Referring to FIG. 8, during use of the shoe sole 30, 
since the lower and upper pins 421, 431 are disposed in a 
Substantially uniform manner on the bottom and top walls 
42, 43, and since the lower and upper pins 421, 431 are 
arranged in a staggered configuration, the pressures on the 
sole of the wearer are evenly distributed. Further, because 
the lower and upper pins 421, 431 are interconnected, the 
bottom, top and peripheral walls 42, 43, 44 do not bulge out 
when air is introduced into the air chamber 47. Furthermore, 
the holes 422, 432 in the bottom and top walls 42, 43 can 
absorb part of any occurring Volume expansion so that the 
outer surfaces of the bottom and top walls 42, 43 can be 
maintained in a flat and even state. A shoe pad 48 may be 
provided to cover the outer surface of the top wall 43 so as 
to enhance comfort during use of the shoe sole 30. Because 
the contact surface of the air cushion 40 is flat, injury to the 
wearer's foot does not occur, and, in fact, protection of the 
wearer's foot is achieved. 

0030. In this embodiment, the density of the lower pins 
421 is Substantially 3 pins per square centimeter area of the 
bottom wall 42, and the density of the upper pins 431 is 
Substantially 3 pins per square centimeter area of the top 
wall 43. However, the number of the pins 421, 431 may be 
varied depending on the particular requirements of the shoe 
into which the shoe sole 30 is inserted. 

0.031) Because of the configuration of the resilient neck 
sections 46, which can deform resiliently, the shoe sole 30 
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of the present invention can provide a Sufficient shock 
absorbing effect. Hence, the shoe sole 30 is comfortable 
during use. 
0032. The second preferred embodiment of a shoe sole 
30' (see FIGS. 9 and 10) according to the present invention 
is similar to the first preferred embodiment. However, in this 
embodiment, the peripheral wall 44 of the air cushion 40' is 
transparent, and has two opposite transparent protrusions 49' 
that project outwardly from the peripheral wall 44", as shown 
in FIGS. 9 and 10. The Sole unit of the shoe sole 3' further 
has two opposite elongated slots 32 for receiving respec 
tively the protrusions 49' therein so as to permit viewing of 
an inner structure of the air cushion 40', thereby enhancing 
the outer appearance of a shoe. 
0033 While the present invention has been described in 
connection with what is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
to cover various arrangements included within the spirit and 
Scope of the broadest interpretation so as to encompass all 
Such modifications and equivalent arrangements. 

I claim: 
1. A shoe sole air cushion comprising: 
a hollow main body defining an air chamber, and includ 

ing a bottom wall, a top wall, and a peripheral wall 
connected between said bottom and top walls, said 
bottom wall including a plurality of lower pins project 
ing upwardly from an inner Surface of said bottom wall, 
said top wall including a plurality of upper pins pro 
jecting downwardly from an inner Surface of said top 
wall, said upper and lower pins respectively having 
tapered ends, said tapered ends of said upper pins being 
connected respectively to said tapered ends of said 
lower pins. 

2. The shoe sole air cushion as claimed in claim 1, 
wherein said bottom wall further includes a plurality of 
holes extending respectively into said lower pins from an 
outer surface of said bottom wall, and said top wall further 
includes a plurality of holes extending respectively into said 
upper pins from an outer Surface of said top wall. 

3. The shoe sole air cushion as claimed in claim 1, 
wherein said main body further includes a plurality of 
resilient neck sections, each of which interconnects one of 
said lower pins and one of said upper pins. 

4. The shoe sole air cushion as claimed in claim 1, 
wherein the density of said upper or lower pins is Substan 
tially 3 pins per square centimeter area of said top or bottom 
wall. 

5. The shoe sole air cushion as claimed in claim 1, 
wherein said peripheral wall is transparent, and has two 
opposite transparent protrusions which project outwardly 
from said peripheral wall. 

6. A shoe sole comprising: 

a sole unit having a cavity; and 

an air cushion disposed in said cavity, said air cushion 
including a hollow main body defining an air chamber 
and having a bottom wall, a top wall, and a peripheral 
wall connected between said bottom and top walls, said 
bottom wall including a plurality of lower pins project 
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ing upwardly from an inner Surface of said bottom wall, 8. The shoe sole as claimed in claim 6, wherein said main 
said top wall including a plurality of upper pins pro- body further includes a plurality of resilient neck sections, 
jecting downwardly from an inner Surface of said top each of which interconnects one of said lower pins and one 
wall, said upper and lower pins respectively having of said upper pins. 
tapered ends, said tapered ends of said upper pins being 9. The shoe sole as claimed in claim 6, wherein the 
connected respectively to said tapered ends of said density of said upper or lower pins is Substantially 3 pins per 
lower pins. square centimeter area of said top or bottom wall. 

7. The shoe sole as claimed in claim 6, wherein said 10. The shoe sole as claimed in claim 1, wherein said 
bottom wall further includes a plurality of holes extending peripheral wall is transparent, and has two opposite trans 
respectively into said lower pins from an outer Surface of parent protrusions which project outwardly from said 
said bottom wall, and said top wall further includes a peripheral wall. 
plurality of holes extending respectively into said upper pins 
from an outer Surface of said top wall. k . . . . 


