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[57] ABSTRACT 

A sock and its associated method of manufacture, Wherein 
the sock reduces cha?ng experienced by the foot. The sock 
includes an inner sock layer having an interior surface and 
an exterior surface. The inner sock layer is fabricated from 
at least one ?rst thread made from a conventional garment 
material and a second thread made from a ?uoropolymer 
material, Wherein the conventional garment material is pre 
dominant on the interior surface of the inner sock layer and 
the ?uoropolymer material is predominant on the exterior 
surface of the inner sock layer. The sock also includes an 
outer sock layer that surrounds the inner sock layer. The 
outer sock layer also has an interior surface and an exterior 
surface. The outer sock layer is fabricated from at least one 
?rst thread made from a conventional garment material and 
a second thread made from a ?uoropolymer material, 
Wherein the conventional garment material is predominant 
on the exterior of the outer sock layer and the ?uoropolymer 
material is predominant on the interior surface of the outer 
sock layer. 

15 Claims, 3 Drawing Sheets 
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DOUBLE LAYER SOCK WITH LOW 
FRICTION LAYER TO LAYER INTERFACE 

RELATED APPLICATION 

This application is a continuation-in-part of US. patent 
application Ser. No. 08/893,712, ?led Jul. 11, 1997, US. Pat. 
No. 5,918,317, issue Jul. 6, 1999 entitled, GARMENTAND 
METHOD FOR PREVENTING CONTACT SORES WITH 
THE HUMAN BODY. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
In general, the present invention relates to structure and 

the method of manufacture for socks and similar hosiery 
products. More particularly, the present invention relates to 
socks and hosiery products that contain more than one layer 
of material. 

2. Prior Art Statement 
Many people develop contact sores on their feet. In 

healthy people, these sores are often caused by poor ?tting 
shoes. As the foot moves in relation to the poor ?tting shoe, 
friction occurs against the skin Which produces cha?ng of 
the skin. Without correction, the cha?ng can lead to blis 
tering and ?nally an open sore. 

The problem of contact sores on the feet is not alWays 
caused by poorly ?tting shoes. People a?icted With diabetes 
or circulatory maladies often have skin that can blister and 
develop sores from the relatively minor cha?ng created 
Within properly ?tting shoes and socks. 

In an attempt to reduce the occurrence of contact sores, 
socks have been developed in the prior art that reduce 
friction and thus cha?ng. Such a prior art sock is exempli 
?ed in US. Pat. No. 5,575,012 to Fox et al., entitled 
METHOD FOR TREATING LEGWEAR AND PRODUCT. 
In the Fox patent, a sock is disclosed Where the interior of 
the sock is coated With a ?uoropolymer. The presence of the 
?uoropolymer reduces friction betWeen the skin of the foot 
and the sock. By reducing friction along this interface, it is 
believed that the amount of cha?ng can be reduced and 
blisters can be avoided. Such a method is also disclosed in 
US. Pat. No. 5,590,420 to Gunn, entitled LOW FRICTION 
APPAREL, Wherein only speci?c areas of the interior of a 
sock contain a loW friction material. 

A problem associated With coating the interior of a sock 
With a ?uoropolymer is that movement in betWeen the foot 
and the sock is promoted. The sock therefore moves relative 
to the foot and does not add any static padding to the foot. 
Without the static padding of the sock, contact forces are not 
dispersed against the foot. Certain areas of the foot therefore 
receive localiZed forces as the foot moves Within the con 
?nes of a shoe. Such repeated contact can cause the skin to 
blister and a sore to develop. Furthermore, if a foot already 
contains a blister or an open sore, that blister or sore is 
caused to move past the material of the sock. The movement 
of the blister or sore relative the sock can open the Wound 
or otherWise aggravate the Wound. As a result, although a 
sock With a slick interior may prevent the formation of some 
neW contact sores, such socks prevent the proper healing of 
any sores that may develop or that already exist. 
Aneed therefore exists in the prior art for a sock structure 

that reduces the formation of contact sores, distributes 
contact forces acting on the foot and does not aggravate or 
inhibit the healing of existing contact sores. This need is met 
by the present invention as described and claimed beloW. 

SUMMARY OF THE INVENTION 

The present invention is a sock and its associated method 
of manufacture, Wherein the sock reduces cha?ng experi 
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2 
enced by the foot. The sock includes an inner sock layer 
having a ?rst end, a second end, an interior surface and an 
exterior surface. The inner sock layer is fabricated from at 
least one ?rst thread made from a conventional garment 
material and a second thread made from a ?uoropolymer 
material, Wherein the conventional garment material is pre 
dominant on the interior surface of the inner sock layer and 
the ?uoropolymer material is predominant on the exterior 
surface of the inner sock layer. 
The sock also includes an outer sock layer that surrounds 

the inner sock layer. The outer sock layer also has a ?rst end, 
a second end, an interior surface and an exterior surface. The 
outer sock layer is fabricated from at least one ?rst thread 
made from a conventional garment material and a second 
thread made from a ?uoropolymer material, Wherein the 
conventional garment material is predominant on said exte 
rior surface of the outer sock layer and the ?uoropolymer 
material is predominant on the interior surface of the outer 
sock layer. Accordingly, in the double layer sock, the layer 
to layer interface embodies a loW coe?cient of friction that 
enables the different layers to easily move in relation to each 
another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, ref 
erence is made to the folloWing description of an exemplary 
embodiment thereof, considered in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a perspective vieW of a sock in accordance With 
the present invention; 

FIG. 2 is a cross-sectional vieW of a segment of the 
exemplary sock shoWn in FIG. 1. 

FIG. 3 is a schematic illustrating one method of manu 
facturing the embodiment of the sock shoWn in FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Although the present invention system can be used in 
conjunction With liners for prosthetic limbs, the present 
invention system is especially suitable for use in the manu 
facture of socks, stockings and similar hosiery products. As 
a result, the ?rst exemplary embodiment of the present 
invention system Will shoW the present invention system 
con?gured as a sock in order to set forth the best mode 
contemplated for the invention. 

Referring to FIG. 1, an exemplary embodiment of a sock 
10 is shoWn. The sock 10 is a knit sock having a double layer 
construction. A double layer construction means that the 
sock 10 is comprised of tWo distinct layers of material at all 
points in the sock except for the toe seam 12 of the sock 10 
and the top ankle seam 14 of the sock 10. The method of 
manufacturing the shoWn sock 10 is later described in this 
speci?cation. 
The inside sock layer 16 of the sock 10 has an interior 

surface 18 that contacts the skin of a foot in the sock 10, and 
an exterior surface 19 that faces the outer sock layer 20 of 
that sock 10. The outer sock layer 20 has an interior surface 
21 that contacts the exterior surface 19 of the inner sock 
layer 16. The exterior surface 22 of the outer sock layer 20 
is the surface of the sock 10 that Would contact a shoe Worn 
around the sock 10. 
The sock 10 is preferably of a knit manufacture and 

contains conventional sock thread, such as cotton, acrylic, 
silk, Wool, polyester or the like. The knit of the sock 10 also 
includes a ?uoropolymer thread such as 
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polytetra?uoroethylene, commonly known as Te?on®. The 
sock 10 is knitted in a manner so that the conventional sock 
threads are the primary material that contacts the skin of the 
foot. As Will later be described in more detail, the conven 
tional sock threads provide cushioning to the areas of the 
foot covered by the sock 10. The ?uoropolymer thread is 
con?gured in the knit pattern so that the ?uoropolymer 
thread is the predominant thread on the exterior surface 19 
of the inner sock layer 16 and the interior surface 21 of the 
outer sock layer 20 of the sock 10. As a result, the interface 
betWeen the different layers 16, 20 of sock Where the exterior 
surface 19 of the inner sock layer 16 contacts the interior 
surface 21 of the outer sock layer 20, embodies a loW 
coef?cient of friction. 
As is later described in detail, the knit pattern of the sock 

is selected so that the ?uoropolymer thread used in the 
knitting process is the predominant thread on the exterior 
surface 19 of the inner sock layer 16 and the interior surface 
21 of the outer sock layer 20. The use of a ?uoropolymer 
thread in the knit pattern is preferred. HoWever, other 
methods to create a sock With a ?uoropolymer on various 
surfaces exist. In alternate embodiments, it Will be under 
stood that the exterior surface of the inner sock layer and the 
interior surface of the outer sock layer can be coated With a 
?uoropolymer material by a spraying or dipping procedure. 
Such alternate methods of production can be used in prac 
ticing the present invention. 

Referring to FIG. 2, it can be seen that the knit pattern of 
the sock 10 is created so that a large area of knitted loops 22 
are created on the interior surface of inner sock layer 16 and 
the exterior surface of the outer sock layer 20. The large 
loops 22 in the knit pattern help to cushion the skin of the 
foot and distribute forces across the skin. The individual 
large loops 22 conform to the contours of both the foot and 
the shoe and inhibit movement along these interfaces. As has 
been previously mentioned, the threads used to create the 
loops 22 on the interior surface of the inner sock layer 16 and 
the exterior surface of the outer sock layer 20 are made from 
conventional materials such as cotton, acrylic, silk, Wool, or 
polyester. Conventional materials are therefore the predomi 
nant material on the interior surface of the inner sock layer 
16 and the exterior surface of the outer sock layer 20. The 
knit pattern of the sock 10 also contains a cross thread 24 
that is the predominant thread on the exterior surface of the 
inner sock layer 16 and the interior surface of the outer sock 
layer 20. It is this cross thread 24 that is made of polytet 
ra?uoroethylene or a similar ?uoropolymer. As such, a 
?uoropolymer is the predominant material on the inner sock 
layer 16 and the outer sock layer 20 at the interface Where 
these layers contact each another. 
As the sock 10 is placed on a person’s foot, the material 

of the sock 10 cushions the foot including any contact sores 
that may be present on that foot. Since the interior surface 
of the inner sock layer 16 is made from conventional sock 
material, the degree of friction in betWeen the sock 10 and 
the foot is approximately the same as With the use of 
conventional prior art socks. As the foot and sock 10 are 
placed Within the shoe, the exterior surface of the outer sock 
layer 20 contacts the shoe. This surface is also made from 
conventional sock material. Accordingly, the degree of fric 
tion betWeen the sock 10 and the foot is approximately the 
same as With the use of conventional prior art socks. 

HoWever, at the interface betWeen the inner sock layer 16 
and the outer sock layer 20, both contact surfaces have a loW 
coef?cient of friction caused by the predominance of the 
?uoropolymer thread 24 on these surfaces. The coef?cient of 
friction at the interface betWeen the inner sock layer 16 and 
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4 
the outer sock layer 20 is therefore less than the coef?cient 
of friction betWeen the foot and the sock 10 or the coef?cient 
of friction in betWeen the sock 10 and the shoe. The sock 10 
is therefore more likely to move at the interface betWeen the 
layers 16, 20 in response to any force applied by the foot. 
The knit material on the interior surface of the inner sock 

layer 16 cushions the skin of the foot. The knit material on 
the exterior surface of the outer layer 20 cushions the sock 
10 against the shoe. As such, the interface betWeen the skin 
of the foot and the interior surface of the inner sock layer 16 
remains relatively static. Similarly, the interface betWeen the 
exterior surface of the outer sock layer 20 and the shoe 
remains mostly static. Accordingly, no material is moved 
across the area of the foot that can cause chaf?ng. 

All movement Within the shoe is generated along the 
interface betWeen the inner sock layer 16 and the outer sock 
layer 20, as is indicated by the shoWn arroWs. This is because 
the exterior surface of the inner sock layer 16 and the interior 
surface of the outer sock layer 20 are both manufactured 
With materials that have a loW coef?cient of friction. The 
interface betWeen the inner sock layer 16 and the outer sock 
layer 20 therefore moves at a loWer threshold of force than 
any of the other interface points. 
The loW coef?cient of friction betWeen the inner sock 

layer 16 and the outer sock layer 20 reduces the frictional 
forces experienced by the foot. Furthermore, the presence of 
the sock 10 around the foot cushions the foot and distributes 
many of the forces that are experienced by the foot so that 
those forces are not experienced at a concentrated point on 
the foot. 

Referring to FIG. 3. it can be seen that to manufacture the 
present invention sock 10, the inner sock layer 16 is ?rst 
knitted starting at the top of the sock. The threads being used 
in the knitting include conventional threads 30 and ?uo 
ropolymer threads 32. The knitting pattern is arranged so 
that the ?uoropolymer thread 32 is the predominant thread 
on the exterior surface of the sock. As the inner sock layer 
16 is completed, the knitting machine 34 ends the knitting of 
the inner sock layer 16 at the toe seam and begins knitting 
the outer sock layer 20, beginning at that same toe seam. 

As the outer sock layer 20 of the sock is knitted, the 
?uoropolymer thread is still predominant on the exterior 
knitted surface. After the outer sock layer 20 is knit, the sock 
is invaginated so that the outer sock layer 20 is folded over 
the inner sock layer 16 of the sock. This brings the loW 
friction surface of the inner sock layer 16 in contact With the 
loW friction surface of the outer sock layer 20. At this point, 
the free ends of the sock are joined and the sock 10 is 
complete. 

It Will be understood that the embodiments of the present 
invention described and illustrated herein are merely exem 
plary and a person skilled in the art can make many 
variations to the embodiment shoWn Without departing from 
the scope of the present invention. For example, although a 
knit pattern Was illustrated, the present invention can be 
practiced With Woven patterns as Well. All such variations, 
modi?cations and alternate embodiments are intended to be 
included Within the scope of the present invention as de?ned 
by the appended claims. 
What is claimed is: 
1. A sock, comprising: 
an inner sock layer having a ?rst end, a second end, an 

interior surface and an exterior surface, said inner sock 
layer being fabricated from at least one ?rst thread 
made from a conventional garment material and a 
second thread made from a ?uoropolymer material, 



6,108,820 
5 

wherein said conventional garment material is pre 
dominant on said interior surface of said inner sock 
layer and said ?uoropolymer material is predominant 
on said exterior surface of said inner sock layer; 

an outer sock layer surrounding said inner sock layer, said 
outer sock layer having a ?rst end, a second end, an 
interior surface and an exterior surface, said outer sock 
layer being fabricated from at least one ?rst thread 
made from a conventional garment material and a 
second thread made from a ?uoropolymer material, 
Wherein said conventional garment material is pre 
dominant on said exterior surface of said outer sock 
layer and said ?uoropolymer material is predominant 
on said interior surface of said outer sock layer. 

2. The sock according to claim 1, Wherein said ?rst end of 
said inner sock layer is af?xed to said ?rst end of said outer 
sock layer. 

3. The sock according to claim 2, Wherein said second end 
of said inner sock layer is af?xed to said second end of said 
outer sock layer. 

4. The sock according to claim 1, Wherein said ?uoropoly 
mer material includes polytetra?uoroethylene. 

5. The sock according to claim 1, Wherein said conven 
tional material is selected from a group consisting of cotton, 
acrylic, silk, Wool and polyester. 

6. The sock according to claim 1, Wherein said ?rst end of 
said inner sock layer is integrally knitted to said ?rst end of 
said outer sock layer. 

7. A method of manufacturing a sock, comprising the 
steps of: 

providing an inner sock layer having an exterior surface 
and an interior surface, Wherein said exterior surface is 
at least partially comprised of a ?uoropolymer and has 
a loWer coef?cient of friction than said interior surface; 

providing an outer sock layer having an exterior surface 
and an interior surface, Wherein said interior surface is 
at least partially comprised of a ?uoropolymer and has 
a loWer coef?cient of friction than said exterior surface; 
and 

placing said outer sock layer around said inner sock layer 
so that said exterior surface of said inner sock layer 
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contacts said interior surface of said outer sock layer 
along a loW friction interface. 

8. The method according to claim 7, Wherein said inner 
sock layer has a ?rst end and a second end and said outer 
sock layer has a ?rst end and a second end, said method 
further including the step of joining said ?rst end of said 
inner sock layer to said ?rst end of said outer sock layer. 

9. The method according to claim 8, further including the 
step of joining said second end of said inner sock layer to 
said second end of said outer sock layer. 

10. The method according to claim 7, Wherein said step of 
providing said inner sock layer includes fabricating said 
inner sock layer from at least one ?rst thread made from a 
conventional garment material and a second thread made 
from a ?uoropolymer material, Wherein said conventional 
garment material is predominant on said interior surface of 
said inner sock layer and said ?uoropolymer material is 
predominant on said exterior surface of said inner sock layer. 

11. The method according to claim 10, Wherein said step 
of providing said outer sock layer, includes fabricating said 
outer sock layer from at least one ?rst thread made from a 
conventional garment material and a second thread made 
from a ?uoropolymer material, Wherein said conventional 
garment material is predominant on said exterior surface of 
said outer sock layer and said ?uoropolymer material is 
predominant on said interior surface of said outer sock layer. 

12. The method according to claim 11, Wherein said 
?uoropolymer material includes polytetra?uoroethylene. 

13. The method according to claim 12, Wherein said 
conventional material is selected from a group consisting of 
cotton, acrylic, silk, Wool and polyester. 

14. The method according to claim 7, Wherein said step of 
providing an inner sock layer and said step of providing an 
outer sock layer includes knitting said inner sock layer and 
said outer sock layer as one integral piece. 

15. The method according to claim 14, Wherein said step 
of placing said outer sock layer around said inner sock layer 
includes folding said outer sock layer over said inner sock 
layer. 


