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A knitted sock has an inner layer 2 comprising a toe end 4 
and an outer layer 3 comprising a toe end 7. The inner and 
outer toe ends are aligned and joined Wale stitch to Wale 
stitch to form a composite toe end, Which is closed to 
provide a ?at toe seam 10. The layered sock is manufactured 
complete in a single process being knit continuously from 
the inner toe end to the outer toe end. It comprises recipro 
cated heel and toe portions. The foot portion of the inner 
layer is knit from a yarn With properties such as a 10W 
coef?cient of friction and/or antifungal/antibacterial proper 
ties. The loW friction ?ber is a ?uoropolymer such as 
polytetra?uroethylene. The outer layer may comprise a 
cushion structure. 
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Fig. 11(3) 
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Fig.14 
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Fig.15 
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Fig. 26(d) Fig. 26(6) 
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Fig. 30 
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Fig. 32 
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SOCK 

INTRODUCTION 

[0001] The invention relates to socks and in particular to 
socks having more than one layer or ply. 

[0002] Socks With more than one layer in theory provide 
improved properties of durability, performance and comfort 
for a user. HoWever, there are serious drawbacks With 
available layered socks. Conventional double layer socks are 
closed at the toe by seWing the toe of the inner layer closed 
and then seWing the toe of the outer layer closed With the 
result that the inner layer and outer layer are not connected. 
This leads to bunching, tWisting and other causes of dis 
comfort to the Wearer. Alternatively, the inner and outer toes 
are closed together by manually aligning the knitting Wales 
of the tWo layers to avoid the undesired tWisting. HoWever, 
this increases the amount of manual operator time and 
results in a bulky seam Which can cause Wearer discomfort. 

In particular, such socks are Wholly unsuitable for use by 
people With ailments Which place them at high risk of 
recurring serious foot complaints and complications. 

[0003] Conventional layered socks are comprised of lay 
ers Where each layer has the Weight and bulk typical of a 
comparable single layer sock. This gives an overall Weight, 
bulkiness and constrictiveness Which makes such layered 
socks Wholly unsuitable for use by people With ailments 
Which place them at higher risk callus and blister formation, 
and other types of skin breakdoWn can lead to of recurring 
serious foot complaints and complications. 

[0004] In the manufacture and knitting of socks, it is 
knoWn to combine a loW friction ?ber, for example a 
?uropolymeric ?ber, With terry cushion in the foot portion of 
a sock. HoWever, When the loW friction ?ber is knit into the 
terry loops With a conventional yarn such as cotton, Wool or 
polyester, the conventional yarn loops Will alWays stand 
proud (i.e. the loops Will be longer) of the loops of the loW 
friction ?ber. This is due to the dynamics of terry loop 
formation on circular knitting machines running at produc 
tion knitting speed When a combination of relative tensions 
and knitting forces causes yarn already knitted into loops to 
be ‘robbed back’ in the opposite direction. 

[0005] Under the dynamic conditions of loop formation, 
When a loW friction ?ber is knitted into the terry cushion 
loops alongside the conventional main body yarn such as 
cotton, Wool or polyester, the loW friction yarn Will be 
‘robbed back’ more than the conventional yarn because it 
has virtually no elasticity compared With all the conven 
tional yarns used to make socks. The loWer the elasticity of 
the yarn the greater Will be the robbing back dynamic Which 
is virtually impossible to control accurately in a production 
setting. 
[0006] One object of the invention is thus to provide an 
improved double layer sock and a method for producing 
such a double layer sock Which Will address at least some of 
these problems. 

[0007] The invention also relates to a sock for use in 
preventing or reducing the occurrence of callus formation, 
blisters, irritations, and other types of skin breakdoWn Which 
are caused by a combination of friction and pressure, aggra 
vated by the presence of heat (frictional and ambient) and 
moisture on the surface of the foot. Callus formation, blisters 
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and other types of skin breakdoWn can lead to ulceration, 
Which if not healed, can result in amputation in people 
afflicted With certain autoimmune diseases and disorders 
such as diabetes, ecZemZa, lupus; collagen and skin in?am 
matory disorders; circulatory problems, geriatric needs, obe 
sity and other ailments or conditions Which place them at a 
higher risk of recurring foot complications caused by even 
moderate friction and pressure levels, even in properly ?tted 
footWear. 

[0008] Diabetes is by far the most serious prevalent con 
dition Which requires ongoing preventive foot care, cur 
rently affecting 6% to 7% of the population in ?rst World 
countries With the prevalence rate forecast to double over the 
next 20 years. It is a chronic life-long condition Which, if not 
carefully managed, can lead to various serious short and 
long-term complications. It is also a progressive condition in 
that the longer one lives With diabetes the greater the risk of 
developing the long term complications associated With the 
condition. 

[0009] The progressive effect of nerve disease and vascu 
lar disease on the loWer extremities leave patients With Type 
2 diabetes at risk of developing serious foot complications 
Which can lead to amputation. An estimated 60-70% of 
patients With diabetes have mild to severe forms of nerve 
disease (neuropathy). Clinical studies have shoWn that callus 
formation is the main portal for ulceration and infection in 
the diabetic foot. Serious foot complications are the single 
greatest reason for hospitalisation of diabetics. There are an 
estimated 55,000 loWer leg amputations in the US each year 
directly attributable to diabetic related foot complications 
and research has shoWn that over 50% of these could be 
avoided through preventive foot care. It has been estimated 
that the total annual cost of diabetic foot disease in the US 
is more than $1 billion, excluding surgeons fees, rehabili 
tation costs, prostheses, time lost from Work and disability. 
Clinical research has shoWn that prevention of foot compli 
cations is crucial because there is a high recurrence rate for 
patients Who have experienced ulceration, even Where pre 
ventive care measures have been in place and adhered to. 

[0010] Blisters, calluses, irritations and in?ammation on 
the foot surface are primarily caused by frictional forces at 
the interface of the foot and the inner surface of the sock. 
Friction studies have shoWn that blisters result from forces 
that mechanically separate epidermal cells at the level of the 
stratum spinosum and hydrostatic pressure causes the area of 
the separation to ?ll With a ?uid similar in composition to 
plasma. The magnitude of the frictional forces, (Which are a 
function of the coef?cient of friction of each of the surfaces 
at the interface, the pressure applied at the contact area and 
the amount of heat and moisture present) and the number of 
times that the sock surface cycles across the foot surface, 
combine to determine the probability of callus and/or blister 
development (assuming skin condition is a constant). 

[0011] Conventional preventive footcare socks, most of 
Which are of single sock construction, attempt to provide a 
degree of protection. HoWever, none of the available socks 
adequately address the problem. 

[0012] Another object of the invention is therefore to 
provide a sock Which Will assist in reducing or preventing 
callus and blister formation in people With diabetes and 
other ailments. Calluses and blisters may be exacerbated by 
opportunistic infections. These conditions place diabetics 




























