
Jan. 9, 1968 I v J. S. SUMMERS 3,362,032 

ENERGY ABSORBING PADDING 

Filed Nov. 23, 1965 

1 @/////////%V//m \\\\\\\ \ \ \\\\\\\ \\ _\\\ \ \\\\\ \ 

'/2 
FIG. 2 

INVENTOR 

c/o asp/1 <5’. SUMMERS 
BY Maya/46V 

ATTORNEYS 



United States Patent 0 
1 

3,362,032 
ENERGY ABSORBING PADDING 

Joseph S. Summers, % Central Missouri Medical Services, 
Inc., Medical Arts Bldg., Jefferson City, Mo. 65101 

Filed Nov. 23, 1965, Ser. No. 509,363 
2 Claims. (Cl. 5-348) 

ABSTRACT OF THE DISQLOSURE 
An energy absorbing module usable individually and 

in conjunction with similar modules for padding hard 
surfaces, such as ?oors, walls, etc., comprising an outer 
hollow in?atable member having a gas permeable resilient 
material therein and a check valve in the outer surface 
for introducing air to increase the resistance to impacting 
objects without increasing the hardness. The check valve 
is positioned so that it is easily accessible without present 
ing a danger to the impacting objects. 

This invention pertains to energy absorbing padding 
and more speci?cally to padding containing a resilient 
solid material and a gas to produce a formable member 
having a desired degree of consistency. 

Energy absorbing padding, in general, is utilized in a 
variety of places wherein people or objects are prone to 
strike hard surfaces with considerable force. Examples of 
such places are automobile interiors, airplane interiors, 
padding for sports equipment such as football, hockey, 
etc., and padding ?oors, walls, shanp corners, etc. for chil 
dren or ill and aged persons in homes and the like. This 
padding must be soft enough to prevent injury to the per 
son or object striking it while being ?rm enough to absorb 
the forward motion of the person or object and prevent 
the person or object from striking the hard surface be 
ing padded. In prior art devices the padding generally con 
sists of an outer member containing a relatively soft 
material, such as sponge rubber or the like. After these 
prior art devices become aged and are subject to a ,con 
siderable amount of use, the resiliency of the inner mate 
rial decreases or becomes non-existent and the padding is 
substantially useless. 

In some prior art devices the padding consists of an in 
?atable member ?lled with a gas such as air or the like. 
This also is very unsatisfactory since the gas is easily com 
pressible and the forward motion of the person or object 
striking the padding will cause the gas to move outwardly 
and compress along the edges while the person or object 
carries through 'and' strikes the hard surface immediately 
behind the padding. To prevent this the gas Within the 
padding may be under "a high pressure but again this is 
unsatisfactory since -the padding is extremely vulnerable ‘ 
to sharp objects, leaks, and the like. In the present inven 
tion all of these undesirable characteristics have been 
eliminated and several desirable features have been added 
to provide an energy absorbing padding which is extremely 
reliable and useful and will substantially maintain its 
original effectiveness after considerable use and age. The 
present invention consists of an in?atable outer member 
having a valve therein for introducing a gas under pres 
sure into the member. The outer member is substantially 
?lled with a gas permeable, resilient means, such as sponge 
rubber, plastic, or the like. Because of the resilient 
means within the outer member the gas is partially en 
trapped and cannot be forced or compressed at the outer 
edges by a body striking the padding. Thus, the gas within 
the outer member will absorb a large amount of the 
forward motion or energy of a body striking the padding. 
Also, the gas will operate in a manner somewhat similar 
to a spring and will aid the resilient means in returning 
to its original position. In effect that gas contained within 
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the outer member adds resiliency to the resilient means, 
thereby greatly reducing the strain on the resilient means 
and increasing the life thereof. Also, because the gas 
moves outwardly in all directions from an object striking 
the padding the pressure on the padding produced by the 
object is distributed over a wider area whereby more 
of the energy is absorbed and less strain is produced on 
any single area within the padding. Because the pressure 
produced by an object striking the padding is distributed 
over a Wider area and the resiliency of the padding is 
greatly increased by a combination of resilient means and 
gas, there will be less damage to objects striking the 
padding and the outer surface of the padding can be 
made initially softer. 

It is an object of the present invention to provide new 
and improved energy absorbing padding. 

It is a further object of the present invention to pro 
vide energy absorbing padding with an increased life and 
usefulness. 

It is a further object of the present invention to provide 
energy absorbing padding which provides a greater de 
gree of energy absorption to objects striking the padding. 

It is a further object of the present invention to provide 
energy absorbing padding having a softer outer surface 
to decrease the shock of contact by an object striking 
the padding. 

It is a further object of the present invention to provide 
energy absorbing padding which may be constructed to 
any shape needed and will hold that shape until changed 
by exterior forces. 

These and other objects of this invention will become 
apparent to those skilled in the art upon consideration of 
the accompanying speci?cation, ‘claims, and drawings. 

Referring to the drawings, wherein like characters indi 
cate like parts throughout the ?gures: 

FIG. 1 is a view in perspective of one embodiment of 
the present device; 

FIG. 2 is a cross-sectional view as seen from the line 
2~—2 in FIG. 1; and 

FIG. 3 is an end view of a slightly modi?ed embodi 
ment, parts thereof broken away and shown in section. 

'In the ?gures the numeral 10 generally designates a 
section or module'of energy absorbing padding. The sec 
tion 10 has an in?atable outer member 11 which has a 
generally rectangular shaped cross-section in this embodi 
ment. The in?atable outer member 11 is ‘constructed of a 
pliable, gas-tight ‘material, such as rubber, plastic, or the 
like. Also,‘ the outer member 11 has a relatively soft outer 
surface so that objects striking the surface will have‘ 
little or no damage in?icted thereon. 

Gas permeable, resilient means 12 is completely con 
tained within the outer member 11 and substantially com 
pletely ?lls the outer member 11, except for voids and 

. the like in the resilient means 12. The resilient means 12 
is some material which offers a substantial resistance to 
any object attempting to deform or compress it while 
being su?iciently resilient to resume its normal shape 
after such compression or deformation and soft enough 
to prevent damage to any object striking the surface of the 
padding 10‘. Examples of such material are sponge rulbber 
(which may be preformed in a solid mass or chopped), 
plastics, various ?brous materials, and the like. In addi 
tion, the resilient means 12 has a su?icient number of 
voids and pockets therein to allow a Igas, such as air or 
the like to permeate throughout the material. In some 
instances it is desirable for the outer member 11 to be 
?xedly attached to the outer edges of the resilient means 
12. This will prevent the outer member 11 from being in 
?ated to a point where it is not in contact with the resilient 
means 12 and, therefore, the gas and the resilient means 
will cooperate as previously described. 
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Valve means, which in the present embodiment is a 

single check valve 14, is operatively attached in the outer 
member 11 to allow a gas, such as air or the like, to be 
introduced under pressure into the outer member 11. The 
valve 14, illustrated in this embodiment for convenience 
of explanation, is the type which a hollow needle is in 
serted into and air under pressure applied thereto. The 
valve 14 allows the ?ow of air into the outer member 11 
but prevents air from escaping therethrough. For con 
venience the outer member 11 is formed with the valve 
14 ?xedly positioned therein. However, it should be 
understood that the valve 14 could assume many differ 
ent shapes and types while still remaining within the 
scope of this invention. 

In FIG. 3 a slightly modi?ed embodiment of the present 
device is illustrated wherein a slightly larger amount of 
resilient material 12' is contained within an outer mem 
ber 11' near the center of the outer member 11’ while a 
slightly smaller amount of resilient material 12’ is con 
tained within the outer member 11’ near the edges thereof. 
Thus, a cross-section of this modi?ed embodiment appears 
as a somewhat elliptical shape. This shape provides addi 
tional padding at the center of the section 10' while utiliz 
ing substantially the same amount of material throughout. 

In energy absorbing padding it is generally desirable 
to produce a variety of shapes and sizes ‘for various devices 
which are to be padded. In the present device different 
shapes and sizes of padding can be obtained in at least 
two ways. The outer member 11 can be produced from 
relatively thick material and can be preformed to the 
desired shape and size after which the resilient means 12 
can be placed therein. If the resilient means 12 is a solid 
mass of sponge rubber, for example, it may also be pre 
formed to the desired shape and size and placed within 
the outer member 11. If the resilient means 12 is chopped 
sponge rubber or some ?brous material the outer mem 
lber 11 may simply be ?lled therewith. A second method 
of forming the desired shape or size of padding is to pre 
form the inner resilient means 12 to the desired shape 
and size and then cover the resilient means 12 with a thin 
outer member 11. In this case the outer member 11 may 
be simply a membrane of rubber, plastic, or the like. In 
the second method described the resilient means 12 may 
also be coated with a liquid plastic, rubber, or the like 
after ‘which the material is allowed to set or solidify to 
provide an outer member 11 which is gas tight. When this 
method is utilized the valve means 14 is attached to the 
outer surface of the preformed resilient means 12 and 
?lled with an easily removable material to prevent the 
liquid from ?owing therein. 

Thus, I have described energy absorbing padding and 
various methods for producing the same which is a great 
improvement over any padding previously utilized. The 
present device is extremely soft to prevent damage to any 
objects striking the surface thereof while simultaneously 
being suf?ciently ?rm to prevent the object from striking 
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the surface on the opposite side which is being padded. 
In addition, because the gas contained within the device 
operates with the resilient means contained therein to 
provide a highly resilient overall device and because the 
gas distributes pressure produced by an object striking the 
surface of the device over a wider area, the present device 
has a greatly increased ef?ciency and usefulness. Also, for 
the reasons cited above, the resilient means within the 
present device does not lose its resiliency as rapidly. 
While I have shown and described speci?c embodiments 

of this invention, further modi?cations and improvements 
will occur to those skilled in the art. I desire it to be 
understood, therefore, that this invention is not limited 
to the particular form shown and I intend in the appended 
claims to cover all modi?cations which do not depart 
from the spirit and scope of this invention. 
What is claimed is: 
1. An enengy absorbing module usable individually and 

in conjunction with similar modules for padding hard sur 
faces and the like comprising: 

(a) a hollow in?atable member having a desired shape 
with at least an inner and an outer extended surface, 
said inner surface adapted to lie adjacent a hard 
surface and said outer surface adapted to be spaced 
from said hard surface; 

(b) a check valve ?xedly positioned in said outer sur 
face of said hollow in?atable member for introducing 
a gas under pressure therein, said check valve being 
embedded in said outer sunface of said hollow in 
?atable member so as to be easily accessible without 
presenting sharp projections; and 

(0) gas permeable resilient means formed into a de 
sired shape and positioned within said in?atable 
member, said resilient means forming said in?atable 
member into the desired shape, said resilient means 
being ?xedly attached to the in?atable member at 
least along portions of the junction thereof. 

2. An energy absorbing module as set forth in claim 
1 wherein the desired shape includes at least a portion 
having the inner and outer surfaces spaced farther apart 
for additional padding with said inner and outer surfaces 
tapering toward each other as they approach the edges of 
said module and the check valve is positioned in the 
tapering portion of the outer surface so as to further re 
move it (from possible contact with an object striking said 
module. 
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