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(57) ABSTRACT 

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 flat 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 low 
coefficient of friction and/or antifungal/antibacterial proper 
ties. The low friction fiber is a fluoropolymer such as 
polytetrafluroethylene. The outer layer may comprise a 
cushion Structure. 
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SOCK 

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. 
0.003 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 fiber, for example a 
fluropolymeric fiber, with terry cushion in the foot portion of 
a Sock. However, when the low friction fiber 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 fiber. 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 fiber 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 
and other types of skin breakdown can lead to ulceration, 
which if not healed, can result in amputation in people 
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afflicted with certain autoimmune diseases and disorders 
Such as diabetes, eczemza, lupus, collagen and skin inflam 
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 fitted 
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 first 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. 

0010 Serious foot complications are the single greatest 
reason for hospitalisation of diabetics. There are an esti 
mated 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 S1 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. 
0011 Blisters, calluses, irritations and inflammation 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 fill with a fluid Similar in composition to 
plasma. The magnitude of the frictional forces, (which are a 
function of the coefficient 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). 
0012 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. 

0013 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 
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and others with reduced circulatory ability or skin disorders 
at risk of Serious foot complications. 

0.014. There are about 250,000 Sweat glands in the foot, 
a higher concentration than in any other area of the body. 
The combination of perspiration, a warm enclosed environ 
ment and the presence of bacteria results in the unpleasant 
Smell commonly referred to as foot odour. Bacteria act on 
fatty deposits, ammonia and denatured proteins in perspira 
tion to create foot odour. The problem is exacerbated by 
non-breathable shoe component materials, particularly foot 
wear Such as trainers or Sneakers. ShoeS which are not 
allowed to dry out between wear can absorb foot odour and 
will host odour causing bacteria and fungi. 

0.015 Two of the most common preventable footcare 
conditions are athletes foot and foot odour. It is estimated 
that between 12% and 15% of the population experience 
either or both of these conditions periodically or on a 
recurring basis. 

0016 Athletes foot is a fungal infection caused by the T. 
Mengatrophytes fungus. It is a most uncomfortable condi 
tion with the most common Symptoms being intense itching 
combined with cracked and peeling skin between the toes 
but can infect any part of the foot and toe nails. The infected 
skin has a white and Soggy appearance and can become 
inflamed and bleeding can occur in Severe cases. Both Shoes 
and hosiery may retain fungal Spores, making effective 
treatment more difficult. Bacteria may thrive as a Secondary 
infection which worSens the Symptoms of the condition and 
makes it more difficult to cure. It is very contagious and is 
commonly contracted by walking in bare feet on moist or 
wet floors Such at Swimming pools or shared changing or 
bathroom facilities. It can also spread by Sharing Shoes, 
hosiery and other personal care items. Athletes foot is also 
much more common in people who tend to have moist feet. 

0.017. There are a host of medications, lotions and pow 
der treatments available for the treatment of both foot odour 
and athletes foot. In recent years, there has been a growing 
emphasis on prevention of both conditions through preven 
tive foot care. One of the developments in the manufacture 
of hosiery products has been the increasing use of yarns 
which have been treated with anti-microbial and anti-fungal 
chemical agents which are intended to inhibit fungal and 
microbial development. However there is growing consumer 
concern about the Safety of the chemical agents used in the 
treatment of these products and most treated yarns have the 
added weakness of reduced effectiveness after repeat wash 
Ing. 

0.018. It is known to treat such conditions using a yarn 
comprising a layer of pure Silver permanently bonded to the 
surface of a Nylon fiber. The yarn is available under the trade 
mark X-static from Noble Fiber Technologies of Scranton, 
USA. The yarn has been used in the biomedical sector 
Several years. In recent years, the yarn has been knitted into 
conventional Single ply Sock products. However, none of the 
available Socks optimally apply the yarn in the prevention of 
foot odour and athletes foot. 

0.019 Another object of the invention is thus to provide 
an improved Sock which will address at least Some of these 
problems. 
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STATEMENTS OF INVENTION 

0020 
0021) 
0022) 
0023 
0024 
0025 the toe ends of the sock being joined to form a 
linked Substantially flat toe Seam. 

According to one aspect the invention provides: 
a layered Sock comprising:- 
an inner Sock layer having a welt end and a toe end; 
an outer Sock layer having a welt end and a toe end; 
the Welt ends of the layers being contiguous, and 

0026. According to the invention there is provided a 
knitted Sock comprising:- 

0027) 
0028) 
0029 the inner toe end and the outer toe end being joined 
to form a Single composite toe end; 

0030) the single composite toe end being closed to pro 
vide a Substantially flat toe Seam. 

0031. In a preferred embodiment the inner sock layer 
comprises a heel portion, a toe portion and a Sole portion and 
the heel portion, toe portion and Sole portion are of the same 
yarn composition. 

an inner Sock layer having an inner toe end; 
an outer Sock layer having an Outer toe end; 

0032 Preferably the inner sock layer comprises a recip 
rocated heel portion. 
0033. In one embodiment the outer sock layer comprises 
a heel portion, a toe portion and a Sole portion. 
0034. The outer sock layer may comprise a reciprocated 
heel portion. 
0035) In one embodiment the heel portion, toe portion 
and Sole portion of the outer Sock layer is of a different yarn 
composition to the yarn composition of the heel portion, toe 
portion and Sole portion of the inner Sock layer. 
0036) The inner toe end and the outer toe end are joined 
substantially stitch for stitch. 
0037. The inner toe end and the outer toe end may be 
joined by a knitting yarn Such as a polyamide yarn, for 
example a Nylon yarn. 

0038. In one embodiment the composite toe end com 
prises a number of courses of yarn. 
0039 Preferably the yarn of the composite toe end is the 
Same as that of the outer toe. 

0040. The composite toe end may comprise at least two 
courses of yarn. 
0041. In one embodiment the single composite toe end is 
closed by joining opposite Sides of the Single composite toe 
end substantially stitch for stitch. 
0042. The single composite toe end may be closed by a 
knitting yarn Such as a polyamide yarn, for example a Nylon 
yarn. 

0043. In one embodiment the toe seam is recessed with 
respect to the main body of the inner Sock layer. 
0044) The toe seam has a thickness that is less than the 
thickness of main body of the inner Sock layer adjacent the 
Sca. 
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0.045. In one embodiment the sock is a two layer sock 
comprising the inner Sock layer and the outer Sock layer, the 
inner and outer Sock layerS having welt ends, and the Welt 
ends are contiguous. 
0.046 Preferably at least a portion of the inner sock layer 
is at least partially knit from at least one technical yarn. 
0047 The technical yarn may be unplated. 
0.048. The technical yarn may be plated, for example with 
another technical yarn. 
0049. In a preferred embodiment a technical yarn com 
prises a blend of fibers. 
0050 Alternatively a technical yarn is corespun with an 
elastomeric yarn. 
0051. In one case a technical yarn has low friction 
properties. 

0.052 In another case a technical yarn has antibacterial 
properties. 
0.053 A technical yarn may have antifungal properties. 
0054. In one embodiment a technical yarn comprises a 
low friction fiber. The low friction fiber may comprise a 
fluropolymeric fiber such as a polytetrafluroethylene fiber. 
0055. In one embodiment a technical yarn is a composite 
yarn comprising a first fiber having a low coefficient of 
friction and a Second fiber having a higher coefficient of 
friction than that of the first fiber. 

0056. The first fiber may comprise a fluropolymeric fiber 
Such as a polytetrafluroethylene fiber. 
0057 The second fiber may be a polyester fiber, a 
polypropylene fiber or a polyamide fiber. 

0.058. In one case a technical yarn comprises a blend of 
a polytetraflouroethylene fiber and a polyester fiber. 

0059. In another embodiment a technical yarn comprises 
coated Nylon fiber. The Nylon fiber may be coated with 
silver. 

0060. In one embodiment the portion of the inner sock 
layer which is at least partially knit from at least one 
technical yarn is one or more of an ankle portion, a heel 
portion, a Sole portion and a toe portion. 

0061 The portion of the inner sock layer which is at least 
partially knit from at least one technical yarn may comprise 
an ankle portion, a heel portion, a Sole portion, and a toe 
portion. 

0062) A technical yarn may be of a hydrophobic material. 
0063) 
portion. 

In one embodiment the inner layer comprises a leg 

0064. The leg portion of the inner layer may be of an 
unrestrictive construction. 

0065. The leg portion of the inner layer may be of a 
polyamide fiber such as a Nylon fiber. 
0.066. In one embodiment the outer layer comprises a foot 
portion and a leg portion. 
0067. At least the foot portion of the outer layer may be 
of a cushion Structure. 
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0068. At least the foot portion of the outer layer may be 
of a terry Structure. 
0069. At least the foot portion of the outer layer may be 
of a hydrophilic material. 
0070. In one embodiment the leg portion of the outer 
layer is of relaxed construction. 
0071 Alternatively the leg portion of the outer layer is of 
restrictive construction. 

0072. In one embodiment at least portion of the outer 
layer of the Sock comprises a technical yarn. 
0073 A technical yarn in this case may be a fiber having 
antifungal and/or antibacterial properties. 
0074 The fiber may be a coated Nylon such as Nylon 
coated with silver. 

0075. In another aspect the invention provides a knitted 
Sock comprising:- 

0076 an inner sock layer; and 

0.077 an outer sock layer, 
0078 the inner sock layer having a foot portion that is 
knit from a composite yarn comprising a first fiber having 
a low coefficient of friction and a Second fiber having a 
higher coefficient of friction than that of the first fiber. 

007.9 The first fiber preferably comprises a fluropoly 
meric fiber such as a polytetrafluroethylene fiber. 
0080. The second fiber may be a polyester fiber, a 
polyproplylene fiber or a polyamide fiber. 

0081. In one embodiment the foot portion of the inner 
layer comprises a heel portion, a toe portion and a Sole 
portion and the heel portion, toe portion and Sole portion are 
knit from the same composite yarn. 
0082 Preferably the inner sock layer comprises a recip 
rocated heel portion. 
0083. In one embodiment the inner sock layer comprises 
a leg portion of unrestrictive construction. 
0084. The leg portion of the inner sock layer may be of 
a different fiber to that of the foot portion. 
0085. The leg portion of the inner sock layer may be of 
a polyamide fiber such as a Nylon fiber. 
0086 Preferably the outer sock layer comprises a foot 
portion which preferably comprises a heel portion, a toe 
portion and a Sole portion. The outer Sock layer preferably 
comprises a reciprocated heel portion. 

0087. In one embodiment the foot portion of the outer 
layer is of a cushion Structure. 
0088. The foot portion of the outer sock layer may be of 
terry Structure. 

0089. The foot portion of the outer layer is preferably of 
a hydrophilic material. 
0090 The outer layer may comprise a leg portion. 
0091. The leg portion of the outer layer may be of relaxed 
construction. 



US 2006/0010931 A1 

0092 Alternatively the leg portion of the outer layer is of 
restrictive construction. 

0093. In one embodiment at least a portion of the outer 
layer incorporates at least one technical yarn. 
0094. A technical yarn in this case may be a fiber having 
antifungal and/or antibacterial properties, Such as a coated 
Nylon, for example a silver coated Nylon. 
0.095. In another aspect the invention provides a method 
for producing a layered Sock on a circular knitting machine 
comprising a dial having dial elements and a cylinder having 
cylinder elements, the Sock comprising an inner layer and an 
outer layer and the method comprising the Steps of:- 

0.096 knitting an internal toe pouch with an internal toe 
connected to the dial elements, 

0097 knitting an inner foot portion; 

0.098 knitting an inner leg portion; 

0099 knitting an external leg portion; 

0100 knitting an external foot portion; 

0101 forming an external toe connected to the cylinder 
elements, 

0102 transferring the internal toe from the dial elements 
to the cylinder elements, 

0103 joining the internal toe to the external toe to form 
a composite toe, and 

01.04] 
Sca. 

closing the composite toe with a Substantially flat 

0105 The internal toe and the external toe are preferably 
aligned Substantially Stitch for Stitch. 
0106 The composite toe is preferably closed automati 
cally Such as by a toe closing unit. 
0107. In one embodiment the method comprises the step 
of automatically transferring the Sock from the knitting 
machine to the toe closing unit; and discharging a completed 
double layer Sock from the toe closing unit. 
0108. The knitting machine preferably has control means 
to control Stitch density and patterning. 
0109 The stitches of a preparation course of the internal 
toe may be engaged onto the dial elements and the inner and 
outer layers of the Sock are knit while Said inner layer 
preparation course remain on the dial elements. 
0110. The invention also provides a double layer sock 
formed on a circular knitting machine having means to 
control Stitch density, patterning and terry Structure, a dial 
plate having dial elements and an automatic toe closing unit 
with the inner layer fabric comprising a low friction yarn, by 
the method comprising: 

0111 engaging Stitches of the preparation courses of Said 
inner layer of Said Sock onto the dial elements of a dial on 
Said knitting machine; 

0112 while said inner layer preparation courses remain, 
on the dial elements, knitting the inner layer toe, foot, heel 
and ankle in a low friction fluoropolymer yarn and having 
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reciprocated heel and toe pouches, the remainder of the 
leg Section of the Said inner layer being constructed using 
other yarns, 

0113 while said inner layer preparation remains on the 
dial elements, knitting the outer layer Sock that is con 
tinuous of the inner layer Sock in other yarns and Stitch 
formations, cushion terry fabric incorporated in the foot 
area, again with reciprocated heel and toe pouches, 

0114 disengaging said inner layer preparation courses 
from Said dial elements connecting Said inner layer to the 
Said outer layer; 

0115) 
0116 discharging said Sock from the knitting machine 
complete. 

0117. In another aspect the invention provides a layered 
Sock comprising an inner Sock layer and an outer Sock layer, 
the inner Sock layer having a foot portion comprising a heel 
portion, a toe portion and a Sole portion, the foot portion 
being knit from an unplated fluropolymeric fiber. 
0118. The fiber may be a polytetrafluoroethylene fiber. 
0119) 
portion. 
0120) The leg portion may be of a Nylon fiber. 

automatically closing the outer layer toe, and 

In one embodiment the inner layer comprises a leg 

0121 The outer sock layer may comprise a foot portion 
having a heel portion, a toe portion and a Sole portion. 
0.122 The heel portion of the outer sock layer is prefer 
ably a reciprocated heel portion. 
0123 The outer layer may comprise a foot portion of a 
cushion Structure. 

0.124. The foot portion of the outer layer may be of a terry 
Structure. 

0.125. In one embodiment the inner sock layer comprises 
an inner toe end and the outer Sock layer comprises an outer 
toe end. 

0.126 Preferably the inner and outer toe ends are joined 
substantially stitch for stitch. 
0127. The inner toe end and the outer toe end may be 
joined Stitch for Stitch by a knitting yarn. 
0128. The knitting yarn may be a polyamide such as a 
Nylon. 
0129. Preferably the inner and outer toe ends are joined 
to form a Substantially flat toe Seam. 
0.130. At least portion of the outer layer of the sock may 
be knit from a fiber having antifungal and/or antibacterial 
properties. 

0131. In a further aspect the invention provides a knitted 
Sock having an inner Sock layer and an Outer Sock layer, the 
inner Sock layer having a foot portion comprising a heel 
portion, a toe portion and a Sole portion, the foot portion 
being knit from a fiber having antifungal and/or antibacterial 
properties. 

0132) The fiber may be a coated Nylon fiber such as a 
silver coated Nylon fiber. 
0133) The fiber may be unplated. 



US 2006/0010931 A1 

0134) 
portion. 

In one embodiment the inner layer comprises a leg 

0135 The leg portion of the inner layer may be of a 
different fiber than that of the foot portion. 
0.136 The inner socklayer may comprise an inner toe end 
and the Outer Sock layer comprises an outer toe end. 
0.137 The inner and outer toe ends are preferably joined 
substantially stitch for stitch. 
0.138. The inner toe end and the outer toe end may be 
joined Stitch for Stitch by a knitting yarn Such as a Nylon. 
0.139. The inner and outer toe ends are preferably joined 
to form a Substantially flat toe Seam. 
0140. The sock of the invention is a layered sock espe 
cially a double layer which is manufactured complete in a 
Single process and incorporates a flat Seam joining the two 
(as opposed to four) layers of fabric. This guarantees wale 
Stitch to Wale Stitch alignment of both Socks making up the 
final double Sock which in turn gives perfect alignment of 
the double Structure, Something which cannot be guaranteed 
in most other double Socks available requiring manual 
alignment of the Wales and manual operated toe Seaming. 
0.141. The single process manufacture of the double sock 
allows the knitting of the inner Sock in Single, unplated, 
yarns. This allows maximum flexibility in the yarn compo 
Sition and Structure of the two Sock layers while at the same 
time minimises the overall bulk and weight of the double 
layer Structure a problem with most existing double layer 
Socks manufactured using conventional methods. 
0142 Knitting of a foot portion of an inner sock in a 1x1 
Stitch, unplated construction from a low friction fiber creates 
a smoothly constructed, low friction fiber interface to both 
the foot and the inner Surface of the outer Sock. 

0143. The invention provides a low friction inner sock 
composed of an unplated low friction fiber with the outer 
and inner Sock layers joined at the Welt end and toe Seam. 
The toe Seam is Stitch linked automatically, giving a flat 
linked Seam. 

0144. In particular, the invention provides a double layer 
Sock in which the foot portion of the inner layer Sock 
comprises an unplated, low friction fluoropolymer yarn Such 
as the PTFE fiber Teflon (from DuPont). The outer layer 
Sock may be of a cotton, plated with Nylon/lycra construc 
tion with the foot area comprised of the heel, toe and Sole 
being made with a sandwich terry fabric. Both the outer sock 
Structure and the material used to make the outer Sock can 
be changed to meet varied performance requirements. For 
example, cotton could be Substituted by Wool or a wool 
variant Such as Smartwool to make a Sock with better thermal 
properties for winter conditions. Similarly, the Structure of 
the outer Sock could be varied, for example by changing the 
area Size and location of terry cushion to provide cushion 
protection over a greater or lesser area of the foot and/or leg. 
0145 The sock inner layer is knit in a tubular fashion 
after firstly attaching itself to the dial elements of a circular 
knitting machine. The inner heel and toe are knitted in a 
reciprocated fashion. The knitting continues with the outer 
layer of the Sock being joined to the inner layer via an 
elasticated welt. When the outer layer toe has finished 
knitting, the dial discharges itself back onto the cylinder 
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needles, completely connecting the inner and outer layers 
wale Stitch to wale Stitch, beginning to end. An automatic toe 
closing unit is then engaged, automatically closing the outer 
toe, again Stitch to Stitch. The double layer Sock is dis 
charged from the knitting machine complete ready for 
boarding and packing. 
0146 An improved double layer sock is achieved without 
the need of manually closing the toe end. This gives a 
Superior Seam where only 2 layers of fabric are flat linked 
together with the flattest part of the Seam being on the inside 
of the double Sock. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0147 The invention will be more clearly understood 
from the following description thereof with reference to the 
accompanying drawings, in which: 
0.148 FIG. 1 is a perspective view of a double layer sock 
according to the invention; 
014.9 FIG. 2 is a cut-away cross sectional view of a foot 
portion of the sock of FIG. 1; 
0150 FIG. 3 is a cross sectional view of a toe seam detail 
of the Sock. 

0151 FIG. 4 is a front view of an inner layer of the sock; 
0152) 
O153 
0154 FIG. 7 is a view of the inner and outer layers of the 
Sock prior to joining at a toe, 

FIG. 5 is a front view of an outer layer of the sock; 
FIG. 6 is a side view of the Sock; 

0155 FIG. 8 is a perspective view of the inner and outer 
layers of the Sock prior to joining at a toe. 
0156 FIG. 9 is a view of the inner and outer layers of the 
Sock joined at a toe prior to closing of the toe Seam. 
O157 FIG. 10(a) is a view of the inner and outer layers 
of a sock prior to joining; FIG. 10(b) is a corresponding 
detailed View of Single loops of each of the inner and outer 
layers of a Sock, 
0158 FIG. 11(a) is a view of the inner and outer layers 
of a Sock after they have been joined but prior to closing of 
a toe seam; and FIG. 11(b) is a corresponding detailed view 
of Single loops of each of the inner and outer layers of a 
Sock; 

0159 FIG. 12(a) is a cross-sectional view of a closed toe 
seam and FIG. 12(b) is a corresponding detailed view of 
Single loops of each of two inner and outer layers of a Sock, 
0160 FIG. 13 is an enlarged view of the inside of a toe 
Seam of the Sock, 

0.161 FIG. 14 is an enlarged view of the outside of a toe 
Seam of the Sock, 

0162 FIG. 15 is a perspective view of part of an inner 
foot portion of the Sock mounted on the dial elements of a 
cylindrical knitting machine; 
0163 FIG. 16 is a perspective view of the inner foot 
portion being knit on a cylindrical knitting machine; 
0.164 FIG. 17 is a perspective view illustrating the 
knitting of an outer leg portion of the Sock, 
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0.165 FIG. 18 is a perspective view illustrating the 
knitting of an outer foot portion of the Sock, 
0166 FIG. 19 is a perspective view illustrating the 
joining of the internal toe to the external toe, 
0167 FIG. 20 is a perspective view of a dial loop on a 
dial jack; 

0168 FIG. 21 is a side view of a dial loop being 
transferred to a cylinder needle; 
0169 FIG. 22 is a perspective view of a dial loop being 
transferred to a cylinder needle; 
0170 FIG. 23 is a side view of a dial loop stitch 
transferred onto a cylinder needle, 
0171 FIG. 24 is a view of the dial loop stitch transferred 
onto a cylinder needle in proximity to a Stitch loop of the 
outer toe formed on the cylinder needle prior to the transfer; 

0172 FIG.25 is a view of the stitch loop of the outer toe 
and the transferred dial loop stitch of FIG. 24 after a further 
loop has been formed on the cylinder needle. 

0173 FIGS. 26 (a), (b), (c) and (d) are views of steps in 
joining the inner and Outer layers of a Sock, 
0174 FIGS. 27 to 29 are perspective views illustrating 
the transfer of the open toe portions to a Lintoe attachment; 
0175 FIG. 30 is a perspective view illustrating the 
closing of the toe Seam with a Lintoe attachment; 
0176 FIG. 31 is a view illustrating the loops of the 
joined toe after they have been transferred onto a Lintoe 
element; 

0177 FIG. 32 is a view illustrating stitches of the toe 
closure Seam being knit through the loops of the inner and 
outer toe layers of FIG. 31. 

DETAILED DESCRIPTION 

0.178 Referring to the drawings and initially to FIGS. 1 
to 14 thereof there is illustrated a layered Sock 1 according 
to the invention comprising an inner layer 2 and an outer 
layer 3. The inner layer 2 has an inner toe end 4 and a welt 
region 5. The outer layer 3 has an outer toe end 7 and a welt 
region 8. In this case the Sock is a double layer Sock and the 
welt regions 5, 8 of the Sock are contiguous while the toe 
ends 4, 7 are Separately formed, on knitting as will be 
described in detail below. The inner and outer toe ends 4, 7 
are joined by a substantially flat toe seam 10. The completed 
Sock 1 has only one Seam, namely the toe Seam 10. 
0179 The inner layer 2 comprises an internal foot portion 
9 having a toe pouch 11, an internal Sole 12, an internal heel 
which in this case is a reciprocated heel 13 and an internal 
ankle 14. In this case the internal foot portion 9 is knit from 
a technical yarn which adheres technical properties Such as 
anti-friction and/or antimicrobial/antifungal properties. The 
foot portion 9 may be knit from a 100% unplated low 
friction yarn, preferably a fluropolymer, especially a poly 
tetrafluroethylene yarn such as a Teflon yarn from Du Pont. 
Alternatively the foot portion 9 may be knit from a com 
posite yarn comprised of a blend of a PTFE fiber and another 
fiber. One Such fiber is Teflon SY from Du Pont which 
comprises 50% PTFE and 50% Dacron fiber. Another tech 
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nical fiber is antimicrobial/antifungal fiber Such as a Silver 
coated Nylon available under the name X-static. 
0180 Importantly, this yarn preferably does not have a 
plating structure. A plating Structure contains loops com 
posed of two or more yarns often with different physical 
properties each having been Separately Supplied through its 
own guide to the needle hook in order to influence its 
respective position relative to the Surface (technical or outer 
face) of the fabric. The plating (or backing yarn) is the yarn 
that lies on the inside Surface of the finished knitted fabric. 
The most common application of plating is to reinforce the 
structure of the finished fabric but can also be employed 
creatively to achieve a number of Surface design effects. The 
yarn used on at least portion of the internal foot portion of 
the Sock of the invention is unplated. 
0181. The inner layer 2 also comprises a leg portion 15 
and the internal welt 5. The leg portion 15 may be of a 
material different from that of the foot portion. For example, 
the leg portion 15 may be of a Nylon Such as a Tactel Nylon. 
The internal welt 15 may be of elasticated construction, for 
example from a mixture of cotton, Nylon and elastic yarn. 
Such a welt Structure is not essential on the internal layer. 
0182. The outer layer 3 generally also comprises an 
external foot portion 29 having a toe pouch 21, an external 
Sole 22, an external heel 23, and an external ankle 24. The 
external foot may be knit from any Suitable cushion material 
Such as a terry cotton. A leg part 25 and the Welt portion 8 
of the external layer 3 may be of the same material as the 
corresponding parts of the internal layer. 
0183 The outer toe end and inner toe end are joined 
together to form a joined composite toe end as illustrated in 
FIGS. 8 to 11. A closed toe Seam 10 is illustrated in FIGS. 
12 to 14. 

0184. A completed double layer sock of the invention 
comprises a tubular Outer layer with a reciprocated heel and 
toe and a tubular inner layer which is made from a low 
friction fluoropolymer yarn with a reciprocated heel and toe, 
connected inside by the elasticated double welt. The double 
layer Sock has an elasticated welt that is continuous with the 
leg portion that is continuous with a cushion terry high heel 
Structure that is continuous with a cushion terry reciprocated 
heel which in turn is continuous with a cushion terry foot 
portion this is continuous with the cushion terry toe which 
is continuous with the cushion terry reciprocated toe that is 
closed by an automatic toe closing unit resulting in a 100% 
flat linked Seam. 

0185. Referring to FIGS. 15 to 32 the double layer sock 
of the invention may be knit on a Sangiacomo cylinder 
knitting machine fitted with a Lintoe toe closing machine. 
The cylinder knitting machine comprises a dial 50 with dial 
elements 51 and a cylinder 52 with cylinder needles 53. The 
Lintoe automatic closing machine comprises a transfer unit 
55 and a toe closing unit 56. 
0186 A preparation of two courses of fabric is knitted 
consisting for example of Nylon and elastic by means of a 
1x1 needle selection at the main feed. This allows the dial, 
which is positioned concentrically adjacent the upper end of 
the needle cylinder and contains a number of dial elements 
with hooks that are positioned evenly around the periphery 
of it, to rotate radially with the cylinder to extend the dial 
elements by means of a retractable pneumatic cylinder. 
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0187. This allows the dial elements to pass between the 
1x1 needle Selection and form loops 60 now connecting the 
cylinder fabric with the dial fabric. 
0188 At this stage, the internal toe is formed from Teflon 
yarn by the cylinder which is reciprocated, thereby knitting 
the required size pouch 11, that is continuous with the inner 
foot 12 which is knitted with the cylinder rotating in a 
forward direction that is continuous with the inner heel 13 
which is knitted with the cylinder being reciprocated, 
thereby knitting the required size heel pouch. This in turn is 
continuous with the inner ankle 14 (FIGS. 15 and 16). 
0189 The technical yarn is withdrawn and another yarn 
appropriate for the performance properties required (for 
example Tactel Nylon) is introduced at the main feed by 
means of Selecting a different yarn carrier. All other yarn 
carriers are withdrawn. 

0190. The upper inner leg 15 is then knitted, which is 
continuous with the inner elasticated welt 5, constructed 
with the same yarns used on the outer elasticated leg 25 
(FIG. 12) which is continuous with the outer elasticated welt 
8 which is continuous with the outer elasticated layer leg 
which is continuous with the cushion outer layer terry high 
heel 24 which is continuous with a cushion reciprocated 
outer layer heel 23 pouch which in turn is continuous with 
the cushion outer layer foot 22 which is continuous with the 
outer layer cushion ring toe 7 which is continuous with the 
padded outer layer reciprocated toe pouch 21. The method 
and Sequence of making will Support the inclusion of 
motifing design and/or differing Stitch Structures on the outer 
layer fabric if required. 
0191 The next step is to release the inner layer prepara 
tion courses of the inner toe 4 from the dial elements 51 and 
to place them on the cylinder elements 53 containing the 
outer toe 7. The inner layer toe 4 is now automatically 
aligned with the outer layer toe 7, wale stitch to wale stitch. 
The outer and inner toes 4, 7 are then joined by a Nylon 
knitting yarn 70. 
0192 Referring to FIG.20 a dial element 51 comprising 
an opening 59 is illustrated holding a loop 60 of the 
preparation course of the inner toe portion 4. Referring to 
FIG. 21 a cylinder needle 53 comprising a needle hook 57 
and a needle latch 58 is illustrated holding a loop 85 of the 
last course of the outer toe 7. The loops 60 are transferred 
from the dial element 51 as illustrated with reference to 
FIGS. 21 and 22 by the dial element 51 moving forwards 
to open out the loop 60 and the cylinder needle 53 moving 
upwards to pass through the opening 59 in the dial element 
and through the open loop 60. Referring to FIG. 23 the loop 
60 is shown at the point of transfer onto the needle 53 which 
also holds the loop 85. The step of aligning the loops 60 of 
the inner toe with the loops 85 of outer toe is further 
illustrated in FIG. 26(a). Referring to FIG. 26(b) the step 
knitting of a course 86 to join the inner and outer layerS is 
shown. As shown in FIGS. 26 (c) and (d) additional courses 
86 may be knit after the first one connecting the inner and 
outer layers. 
0193 Referring to FIG. 24 new yarn 88 is delivered to 
the needle hook 57, the latch 58 of the needle is moved 
upwards So that, when the needle moves down, the yarn can 
be carried through the loops 60 and 85 to knit a loop 86 of 
a new course which connects the toe ends of the inner and 
outer layers 4 and 7. A completed loop 86 is illustrated in 
FIG. 25. 
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0194 The head of the knitting machine that holds the 
dial, yarn and yarn fingerS is lifted and Separated from the 
cylinder on which the inner and outer toes 4, 7 are mounted. 
0195 Referring to FIG. 27 a transfer arm 72 comprises 
a sinker cap 71 and a halfmoon transfer unit 55 comprising 
transfer elements 73. The Stitches 86 of the final course of 
the inner and outer toes are transferred from the needles 53 
of the cylinder to the dial elements of the transfer arm in two 
steps. In a first step the transfer arm 55 is moved over and 
dropped onto the cylinder to align Lintoe elements 73 with 
a first semi-circle of cylinder elements 53 holding the joined 
inner and outer toes 4, 7. The Stitches 86 of the first 
Semi-circle portion are transferred from the cylinder needles 
53 to the Lintoe elements 73 of the halfmoon transfer unit 
55. In a second step, when all the loops 86 of the first portion 
have been transferred to the adjacent elements 73 the 
transfer arm 55 is flipped over as illustrated in FIGS. 28 and 
29 so that the transfer elements are adjacent to the cylinder 
needles 53 of the second semi-circle of the cylinder elements 
which are holding the loops 86 of the remaining portion of 
the toe. The remaining stitches 86 are transferred to the 
adjacent transfer elements 73. Each transfer element now 
holds two loops 86. 
0196) Referring to FIG. 30 the joined toes 4, 7 are now 
on the Lintoe elements and the transfer unit 55 is moved 
over to a sewing head 56 of the Lintoe machine. The sewing 
head 56 forms a flat seam at the toes 4, 7. The finished 
double layer Sock is discharged from the knitting machine 
complete. 

0197) The step of closing the seam is illustrated in more 
detail in FIG. 31, which shows two stitch loops 86 of 
opposing portions of the last knit course located in proximity 
to each other on the same transfer element after the transfer 
has been completed. The Step of knitting the toe closing 
Seam 10 is illustrated in FIG. 32. 

0198 In the invention the inner toe end and the outer toe 
end are first joined Stitch for Stitch to form a single com 
posite toe end and the Single composite toe end is closed to 
provide a Substantially flat toe Seam. The composite toe end 
comprises a number of courses in this case at least 2 courses 
of yarn This results in an exceptionally flat toe Seam which 
at least in the inner foot contacting layer is recessed with 
respect to the main body of the Sock. The toe Seam generally 
has a thickness that is less than the thickness of the main 
body of the Sock adjacent the Seam. 

EXAMPLE 1. 

0199 A double layer sock is produced on a Sangiacomo 
circular knitting machine with a Lintoe attachment as fol 
lows. 

0200. The dial is prepared by attaching an Elastane yarn 
(which may be coated with a fluoropolymer). The connect 
ing yarn is led from the cylinder needles to dial elements. 
0201 A fluoropolymer fiber is then introduced by a yarn 
carrier change. 
0202) The cylinder is reciprocated to produce an internal 
toe pouch using the fluoropolymer fiber. 

0203 The internal foot of the sock is then knit by the 
cylinder. 
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0204. The internal heel is then knit from the fluoropoly 
mer fiber by reciprocating the cylinder. 

0205 The inner ankle (high heel) is then knitted continu 
ously using the fluoropolymer fiber. 
0206. The yarn carrier is then changed so that the cylin 
der is fed with Tactel Nylon fiber which is used to knit the 
leg part of the inner Sock. 
0207. When the leg part has been knit there is another 
yarn carrier change to introduce a mixture of cotton, Nylon 
and elastic yarn to knit the internal welt Structure. This is the 
elasticated region around the top of the leg part of the Sock. 
It is knitted on the internal Sock for appearance only. It could 
be provided on the external Sock. 
0208. The knitting is continued to form the leg part of an 
outer Sock which is continuous with the inner Sock. During 
all of the knitting of the inner and outer Sock Sections the 
initial connecting yarn is still held on the dial elements. 
0209 The elastic yarn is withdrawn and the external 
ankle region of the outer Sock layer is knit using cotton 
Lycra yarn. 
0210. The yarn is changed again. Cotton and Nylon yarns 
are used to knit the outer heel of the Sock which, on 
completion of the Sock, will be aligned with the heel Section 
of the inner sock layer. Cotton and Nylon are used in this 
region to provide a comfort fit with high tensile Strength at 
the heel which is the hardest wearing part of the Sock. 
0211) Using cotton and Lycra yarns, knitting is continued 
to form the external foot. 

0212. An external toe is then knit by reciprocating the 
cylinder elements. The external toe is of cotton and Nylon 
yarn. 

0213 The toe of the inner sock layer remains connected 
to the dial elements. 

0214. The internal toe is then aligned with the cylinder 
needles which already hold the inner toe. 
0215. The dial elements are then moved to deposit the 
internal toe held on the dial onto the cylinder needles which 
hold the external toe. 

0216 While positioned on the cylinder needles the fab 
rics of the inner and outer toes are knitted together using 
Nylon knitting yarn. 

0217. The head of the machine that holds the dial, yarn 
and yarn fingers is lifted and Separated from the cylinder on 
which the inner and outer toes are mounted. In this configu 
ration all of the cylinder elements are retracted. 
0218. An arm of the Lintoe attachment then moves over, 
drops and locates on pegs to align Lintoe elements with the 
cylinder elements holding the inner and outer toes. 
0219. The transfer half moon shaped element carried by 
the Lintoe arm is flipped over through 180 to transfer the 
yarn. 

0220. The cylinder then moves up to join the two halves 
of the Sock at the toe. 

0221 All the fabric is taken off from the long cylinder 
needles and transferred to Lintoe elements on the transfer 
half moon. 
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0222. The Lintoe transfer arm lifts up and Sweeps over to 
a Sewing head of the Lintoe attachment. 
0223) The transfer arm drops down to deliver the toe 
inner and Outer onto the Lintoe Sewing head which forms a 
flat Seam at the toes using a Nylon yarn. 
0224. The double layer sock with a flat seam at the inner 
and outer toes is then discharged from the knitting machine. 
0225. It will be noted that the sock is knit by starting at 
the inner toe which is mounted on the dial elements until the 
inner and outer layers of the sock have been knit. The 
knitting ends with the Outer toe on the cylinder elements of 
the knitting machine. The inner toe is then transferred from 
the dial elements So that the inner and outer toes are lined up 
Stitch for Stitch. A conventional Lintoe machine is then used 
to join the Sock layers with a flat Seam. 
0226. The sock of the invention is manufactured com 
plete in a Single process and incorporates a flat Seam joining 
the two layers of fabric. This guarantees wale Stitch to Wale 
Stitch alignment of both Sock layerS making up the final 
double Sock which in turn gives perfect alignment of the 
double Structure. Single process manufacture in a pro 
grammed, uninterrupted production cycle without manual 
intervention and requiring no hand finishing results in a level 
of precision and consistency in the dimensions and finish of 
the double layer sock of the invention unachievable in the 
manufacture of conventional double layer Socks, making it 
ideally Suited for preventive care applications. 
0227. The single process manufacture of the double sock 
of the invention allows the knitting the inner Sock in Single, 
unplated, low friction fiber especially PTFE which has the 
lowest coefficient of friction of all known fibers. This gives 
the Sock what is believed to be the lowest achievable 
coefficient of friction of any sock at both the sock to foot 
interface and at the inner to outer Sock interface (Socks of 
Same construction, i.e. terry cushion to the inner Surface of 
the outer Sock). This is achieved using a quantity of about 9 
gms of Teflon fiber. 
0228). PTFE fiber is heat resistant which keeps the foot to 
Sock interface cooler than other conventional yarns. This 
cooler Surface contact with the skin, the lower friction at 
both inner interfaces resulting from the 100% PTFE layer 
and reduced pressure through the terry cushion padding 
combine to keep the foot Surface more comfortable and drier 
(Sweat glands are less stimulated) and therefore less prone to 
infection and much less So to irritations, Sores and blisters. 
0229 PTFE is hydrophobic so that any moisture will pass 
through the thin inner Teflon layer into the outer layer which 
will have a hydrophilic yarn as the main fibre in its com 
position. Apart from the reduction in pressure to the foot, the 
terry cushion will improve the thermal insulation of the Sock 
over Single layer products. The extremely light and thin but 
very Strong inner Sock layer means that the Overall bulk and 
weight of the complete double Sock is only marginally 
heavier than many Single layer Sock products with terry 
fabric in the foot and therefore is comfortable to wear in 
either normal or orthotically modified shoes. 
0230 PTFE is also chemically inert, making it a very 
Stable medium to have at the contact point with skin. 
0231. Thus, the invention provides a sock which com 
bines a very thin, low friction inner layer with terry cushion 
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padding to the foot in the outer layer, finished with a flat 
Seam. The invention significantly reduces both friction and 
preSSure at the interface to the foot, wickS moisture away 
and helps keep the skin Surface cool. It can therefore help 
reduce and prevent callus and blister formation and other 
types of Skin breakdown and is ideally Suited for use by 
people with diabetes and other medical conditions which 
place them at risk of Serious foot complications. 

0232. In the double layer structure of the invention, PTFE 
fiber is incorporated into a single knit fabric on the inner 
Sock while terry cushion in a conventional yarn is incorpo 
rated into the foot area in the outer layer. 
0233. It will be appreciated that the sock yarn may be 
varied according to the intended use. For example, there 
may be one Sock Suitable for mild/warm weather conditions 
and another Sock more Suited for colder weather wear. 

0234. The warm weather outer sock will most likely be 
comprised of about 85% cotton and plated with a 13% 
Nylon, 2% Lycra composite yarn. The inner sock is 100% 
Teflon with trace percentages of both Nylon and Nylon/ 
Lycra composite yarns in the toe Seam. 

0235. The winter version will have a yarn with better 
thermal insulation properties replacing cotton or equivalent 
as the main yarn. This yarn will most likely be Coolmax, 
wool or a wool variant Such as Smartwool which does not 
Shrink. Otherwise, the composition will approximate the 
warm weather Sock. The specification of the composite 
Nylon/Lycra plating yarn may vary to Suit the properties and 
knitting characteristics of the main outer Sock yarn. It is 
likely that the main outer yarns in both variants will be 
treated with antibacterial and anti fungal agents. It is also 
possible that composite main yarns will be used in which a 
treated fiber would be core spun with the main fiber. 
0236. The sock may incorporate a silver coated Nylon 
fiber as sold under the Trade Mark. X-static by Noble 
Medical Technologies of the US. The fiber has a layer of 
silver permanently bonded to a Nylon fiber substrate without 
adversely affecting the performance characteristics of the 
Nylon. The silver coated fiber is effective as an anti 
microbial agent and is useful in eliminating body odour and 
minimising Static. The fiber also helps to regulate the 
temperature of the body Surface in close proximity or 
contact with it. The yarn retains the performance and tactile 
characteristics of Nylon and can therefore by used in knits, 
wovens and non wovens either as a filament or spun yarn. 
The yarn offers the medical benefits known to be inherent to 
pure silver but in textile format. 

EXAMPLE 2 

0237. A double layer sock is produced on a Sangiacomo 
circular knitting machine with a Lintoe attachment as fol 
lows. 

0238. The dial is prepared by attaching an Elastane yarn 
(which may be coated with Teflon). The connecting yarn is 
led from the cylinder needles to dial elements. 
0239 Silver coated Nylon fiber is then introduced by a 
yarn carrier change. 
0240 The cylinder is reciprocated to produce an internal 
toe pouch using the silver coated Nylon fiber. 
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0241 The internal foot of the sock is then knit by the 
cylinder. 

0242. The internal heel is then knit from the silver coated 
Nylon fiber by reciprocating the cylinder. 

0243 The inner ankle (high heel) is then knitted continu 
ously using the silver coated Nylon fiber. 
0244. The yarn carrier is then changed so that the cylin 
der is fed with Tactel Nylon fiber which is used to knit the 
leg part of the inner Sock. 

0245 When the leg part has been knit there is another 
yarn carrier change to introduce a mixture of cotton, Nylon 
and elastic yarn to knit the internal welt Structure. This is the 
elasticated region around the top of the leg part of the Sock. 
It is knitted on the internal Sock for appearance only. It could 
be provided on the external Sock. 
0246 The knitting is continued to form the leg part of an 
outer Sock which is continuous with the inner Sock. During 
all of the knitting of the inner and outer Sock Sections the 
initial connecting yarn is still held on the dial elements. 
0247 The elastic yarn is withdrawn and the external 
ankle region of the outer Sock layer is knit using cotton 
Lycra yarn. 

0248. The yarn is changed again. Cotton and Nylon yarns 
are used to knit the outer heel of the Sock which, on 
completion of the Sock, will be aligned with the heel Section 
of the inner sock layer. Cotton and Nylon are used in this 
region to provide a comfort fit with high tensile Strength at 
the heel which is the hardest wearing part of the Sock. Using 
cotton and Lycra yarns, knitting is continued to form the 
external foot. 

0249. An external toe is then knit by reciprocating the 
cylinder elements. The external toe is of cotton and Nylon 
yarn. 

0250) The toe of the inner sock layer remains connected 
to the dial elements. 

0251 The internal toe is then aligned with the cylinder 
needles which already hold the inner toe. 
0252) The dial elements are then moved to deposit the 
internal toe held on the dial onto the cylinder needles which 
hold the external toe. 

0253) While positioned on the cylinder needles the fab 
rics of the inner and Outer toes are knitted together using 
Nylon knitting yarn. 

0254 The head of the machine that holds the dial, yarn 
and yarn fingerS is lifted and Separated from the cylinder on 
which the inner and outer toes are mounted. In this configu 
ration all of the cylinder elements are retracted. 

0255 An arm of the Lintoe attachment then moves over, 
drops and locates on pegs to align Lintoe elements with the 
cylinder elements holding the inner and outer toes. 

0256 The transfer half moon shaped element carried by 
the Lintoe arm is flipped over through 180 to transfer the 
yarn. 

0257 The cylinder then moves up to join the two halves 
of the Sock at the toe. 
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0258 All the fabric is taken off from the long cylinder 
needles and transferred to Lintoe elements on the transfer 
half moon. 

0259. The Lintoe transfer arm lifts up and Sweeps over to 
a Sewing head of the Lintoe attachment. 
0260 The transfer arm drops down to deliver the toe 
inner and Outer onto the Lintoe Sewing head which forms a 
flat Seam at the toes using a Nylon yarn. 
0261) The double layer sock with a flat seam at the inner 
and Outer toes is then discharged from the knitting machine. 
0262. It will be noted that the sock is knit by starting at 
the inner toe which is mounted on the dial elements until the 
inner and outer layers of the sock have been knit. The 
knitting ends with the Outer toe on the cylinder elements of 
the knitting machine. The inner toe is then transferred from 
the dial elements So that the inner and outer toes are lined up 
Stitch for Stitch. A conventional Lintoe machine is then used 
to join the Sock layers with a flat Seam. 
0263. The sock of the invention is manufactured com 
plete in a single process and incorporates a flat Seam joining 
the two layers of fabric. This guarantees wale Stitch to Wale 
Stitch alignment of both Sock layerS making up the final 
double Sock which in turn gives perfect alignment of the 
double Structure. Single process manufacture in a pro 
grammed, uninterrupted production cycle without manual 
intervention and requiring no hand finishing results in a level 
of precision and consistency in the dimensions and finish of 
the double layer sock of the invention unachievable in the 
manufacture of conventional double layer Socks, making it 
ideally Suited for preventive care applications. 
0264. The single process manufacture of the double sock 
of the invention allows the knitting of at least portion, 
especially the foot portion of the inner Sock in Single, 
unplated, X-Static fiber. 
0265. It will be appreciated that the sock yarn may be 
varied according to the intended use. For example, there 
may be one Sock Suitable for mild/warm weather conditions 
and another Sock more Suited for colder weather wear. 

0266 The warm weather outer sock will most likely be 
comprised of about 85% cotton and plated with a 13% 
Nylon, 2% Lycra composite yarn. 

0267 The winter version will have a yarn with better 
thermal insulation properties replacing cotton or equivalent 
as the main yarn. This yarn will most likely be Coolmax, 
wool or a wool variant Such as Smartwool which does not 
Shrink. Otherwise, the composition will approximate the 
warm weather Sock. The Specification of the composite 
Nylon/Lycra plating yarn may vary to Suit the properties and 
knitting characteristics of the main outer Sock yarn. 
0268. The sock thus incorporates a silver coated Nylon 
fiber having a layer of silver permanently bonded to a Nylon 
fiber Substrate without adversely affecting the performance 
characteristics of the Nylon. The silver coated Nylon fiber is 
effective as an anti-microbial agent and is useful in elimi 
nating body odour and minimising Static. The fiber also 
helps to regulate the temperature of the body Surface in close 
proximity or contact with it. 
0269. The extremely light and thin but very strong inner 
Sock layer means that the overall bulk and weight of the 

Jan. 19, 2006 

complete double Sock is only marginally heavier than many 
Single layer Sock products with terry fabric in the foot and 
therefore is comfortable to wear in either normal or orthoti 
cally modified shoes. 
0270 Knitting of a foot portion of an inner sock in a 1x1 
Stitch, unplated construction from Silver coated Nylon yarn 
creates a Smoothly constructed antimicrobial and anti-fungal 
interface to both the foot and the inner Surface of the outer 
Sock. The invention provides an inner Sock with at least the 
foot portion composed of unplated Silver coated Nylon yarn 
with the outer and inner Sock layers joined at the welt end 
and toe Seam. The toe Seam is Stitch linked automatically, 
giving a flat linked Seam. The outer Sock can be yarn 
composed and structured So as to provide varied benefits to 
the user. 

0271 In a double layer structure, the silver coated Nylon 
yarn can be incorporated into a Single knit unplated fabric on 
the inner Sock while terry cushion in a conventional yarn can 
be incorporated into the foot area in the outer layer. 
0272 Because the silver coated Nylon fiber is next to the 
skin in this construction the efficiency of the fiber is opti 
mised in preventing foot odour and athletes foot. 

EXAMPLE 3 

0273 A double layer sock is produced on a Sangiacomo 
circular knitting machine with a Lintoe attachment as fol 
lows. 

0274 The dial is prepared by attaching an Elastane yarn 
(which may be coated with Teflon). The connecting yarn is 
led from the cylinder needles to dial elements. 
0275 Teflon fibre or yarn, silver coated fibre or yarn and 
Lycra fibre or yarn are then introduced by yarn carrier 
changes. The cylinder is reciprocated to produce an internal 
toe pouch using these 3 fibres. 

0276 The internal foot of the sock is then knit by the 
cylinder using these 3 fibres. 

0277. The internal heel is then knit from the Teflon fibre 
or yarn, the silver coated fibre or yarn and the Lycra fibre or 
yarn by reciprocating the cylinder. 

0278 The inner ankle (high heel) is then knitted continu 
ously using the same three fibres. 
0279 The yarn carrier is then changed so that the cylin 
der is fed with Tactel Nylon fibre which is used to knit the 
leg part of the inner Sock. 

0280 When the leg part has been knit there is another 
yarn carrier change to introduce a mixture of wool, Nylon 
and elastic yarn to knit the internal welt Structure. This is the 
elasticated region around the top of the leg part of the Sock. 
It is knitted on the internal Sock for appearance only. It could 
be provided on the external Sock. 
0281. The knitting is continued to form the leg part of an 
outer Sock which is continuous with the inner Sock. During 
all of the knitting of the inner and outer Sock Sections the 
initial connecting yarn is still held on the dial elements. 

0282. The elastic yarn is withdrawn and the external 
ankle region of the outer Sock layer is knit using wool and 
Lycra yarns. 
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0283 The yarn is changed again. Wool and Nylon yarns 
are used to knit the outer heel of the Sock which, on 
completion of the Sock, will be aligned with the heel Section 
of the inner sock layer. Wool and Nylon are used in this 
region to provide a comfort fit with high tensile Strength at 
the heel which is the hardest wearing part of the Sock. 
0284. Using wool and Lycra yarns, knitting is continued 
to form the external foot. 

0285) An external toe is then knit by reciprocating the 
cylinder elements. The external toe is of wool and Nylon 
yarn. 

0286 The toe of the inner sock layer remains connected 
to the dial elements. 

0287. The internal toe is then aligned with the cylinder 
needles which already hold the inner toe. 
0288 The dial elements are then moved to deposit the 
internal toe held on the dial onto the cylinder needles which 
hold the external toe. 

0289 While positioned on the cylinder needles the fab 
rics of the inner and outer toes are knitted together using 
Nylon knitting yarn. 

0290 The head of the machine that holds the dial, yarn 
and yarn fingers is lifted and Separated from the cylinder on 
which the inner and outer toes are mounted. In this configu 
ration all of the cylinder elements are retracted. 
0291 An arm of the Lintoe attachment then moves over, 
drops and locates on pegs to align Lintoe elements with the 
cylinder elements holding the inner and outer toes. 
0292. The transfer half moon shaped element carried by 
the Lintoe arm is flipped over through 180 to transfer the 
yarn. 

0293. The cylinder then moves up to join the two halves 
of the Sock at the toe. 

0294 All the fabric is taken off from the long cylinder 
needles and transferred to Lintoe elements on the transfer 
half moon. 

0295) The Lintoe transfer arm lifts up and Sweeps over to 
a Sewing head of the Lintoe attachment. 
0296. The transfer arm drops down to deliver the toe 
inner and Outer onto the Lintoe Sewing head which forms a 
flat Seam at the toes using a Nylon yarn. 
0297. The double layer sock with a flat seam at the inner 
and Outer toes is then discharged from the knitting machine. 
0298. It will be noted that the sock is knit by starting at 
the inner toe which is mounted on the dial elements until the 
inner and outer layers of the sock have been knit. The 
knitting ends with the Outer toe on the cylinder elements of 
the knitting machine. The inner toe is then transferred from 
the dial elements So that the inner and outer toes are lined up 
Stitch for Stitch. A conventional Lintoe machine is then used 
to join the Sock layers with a flat Seam. 
0299 The sock of the invention is manufactured com 
plete in a single process and incorporates a flat Seam joining 
the two layers of fabric. This guarantees wale Stitch to Wale 
Stitch alignment of both Sock layerS making up the final 
double Sock which in turn gives perfect alignment of the 
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double Structure. Single process manufacture in a pro 
grammed, uninterrupted production cycle without manual 
intervention and requiring no hand finishing results in a level 
of precision and consistency in the dimensions and finish of 
the double layer sock of the invention unachievable in the 
manufacture of conventional double layer Socks, making it 
ideally Suited for preventive care applications. 
0300. The single process manufacture of the double sock 
of the invention allows the knitting the inner Sock in a plated 
Structure, deploying a low friction fluoropolymer yarn Such 
as the PTFE fibre Teflon (from DuPont) to the inner fabric 
face interfacing with the Surface of the foot and an anti 
microbial and anti-fungal yarn or fibre preferably a Silver 
coated fibre or yarn to the outer face interfacing with the 
inner face of the outer Sock layer with an elastomeric yarn 
preferably Lycra sandwiched in the middle of the inner sock 
fabric. The use of a low friction fibre, especially PTFE 
which has the lowest coefficient of friction of all known 
fibres gives the sock what is believed to be the lowest 
achievable coefficient of friction of any cushion terry Sock at 
the Sock to foot interface. 

0301 PTFE fibre is heat resistant which keeps the foot to 
Sock interface cooler than other conventional yarns. This 
cooler Surface contact with the Skin, the lower friction at the 
inner sock foot interface resulting from the 100% PTFE 
layer and reduced pressure through the terry cushion pad 
ding to the outer Sock layer combine to keep the foot Surface 
more comfortable and drier (Sweat glands are less stimu 
lated) and therefore less prone to infection and much less So 
to irritations, Sores and blisters. 
0302) The silver coated fibre reduces the risk of second 
ary infection and eliminates and/or prevents foot odour and 
athletes foot. 

0303 Both the PTFE and silver coated yarns are hydro 
phobic So that any moisture will pass through the thin inner 
Teflon/silver coated yarn Sock layer into the outer layer 
which will have a hydrophilic yarn as the main fibre in its 
composition. Apart from the reduction in preSSure to the 
foot, the terry cushion will improve the thermal insulation of 
the Sock over Single layer products. The thin but very Strong 
inner Sock layer means that the overall bulk and weight of 
the complete double Sock is only marginally heavier than 
many Single layer Sock products with terry fabric in the foot 
and therefore is comfortable to wear in properly fitted boots 
and other active footwear. 

0304 PTFE is also chemically inert, making it a very 
Stable medium to have at the contact point with skin. 
0305 Thus, the invention provides a sock which com 
bines a very thin, low friction inner layer with terry cushion 
padding to the foot in the outer layer, finished with a flat 
Seam. The invention significantly reduces both friction and 
preSSure at the interface to the foot, wickS moisture away 
and helps keep the skin Surface cool. It can therefore help 
reduce and prevent callus and blister formation and other 
types of Skin breakdown and is ideally Suited for use by 
people with diabetes and other medical conditions which 
place them at risk of Serious foot complications. 
0306. It will be appreciated that the sock yarn may be 
varied according to the intended use. For example, there 
may be one Sock Suitable for mild/warm weather conditions 
and another Sock more Suited for colder weather wear. 
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0307 The warm weather outer sock will most likely be 
comprised of about 85% coolmax and plated with a 13% 
Nylon, 2% Lycra composite yarn. The inner Sock is com 
prised of Teflon, a Silver coated fibre and an elastomeric yarn 
with trace percentages of both Nylon and Nylon/Lycra 
composite yarns in the toe Seam. 

0308 The winter version will have a yarn with better 
thermal insulation properties replacing coolmax or equiva 
lent as the main yarn. This yarn will most likely be wool or 
a wool variant Such as Smartwool which does not shrink. 
Otherwise, the composition will approximate the warm 
weather sock. The specification of the composite Nylon/ 
Lycra plating yarn may vary to Suit the properties and 
knitting characteristics of the main outer Sock yarn. 
0309 The sock may incorporate a silver coated Nylon 
fibre as sold under the Trade Mark X-static by Noble 
Medical Technologies of the US. The fibre has a layer of 
silver permanently bonded to a Nylon fibre substrate without 
adversely affecting the performance characteristics of the 
Nylon. The silver coated fibre is effective as an anti 
microbial agent and is useful in eliminating body odour and 
minimising Static. The fibre also helps to regulate the 
temperature of the body Surface in close proximity or 
contact with it and will reduce the risk of Secondary infec 
tion of wounds, blisters and Sores on the foot. 

0310. The incorporation of a yarn or fibre with a silver 
content in Socks designed for military and vigorous 
activewear will in addition to eliminating or preventing foot 
odour and athletes foot, reduce the risk of Secondary bac 
terial and fungal infection in blister wounds and other foot 
Sores, thereby permitting continued physical activity if nec 
eSSary. 

EXAMPLE 4 

0311. A double layer sock is produced on a Sangiacomo 
circular knitting machine with a Lintoe attachment as fol 
lows. 

0312 The dial is prepared by attaching an Elastane yarn 
(which may be coated with PTFE). The connecting yarn is 
led from the cylinder needles to dial elements. 

0313 A composite yarn comprised of a blend of PTFE 
fibre and another conventional fibre (hereafter referred to as 
the PTFE blend) (an example is Dupont's Teflon SY yarn, 
comprised of 50% PTFE and 50% dacron fibre) is then 
introduced by a yarn carrier change. Dacron is an engineered 
polyester. 

0314. The cylinder is reciprocated to produce an internal 
toe pouch using the PTFE blended yarn. 

0315. The internal foot of the sock is then knit by the 
cylinder. 

0316) The internal heel is then knit from the PTFE 
blended yarn by reciprocating the cylinder. 

0317. The inner ankle (high heel) is then knitted continu 
ously using the PTFE blended yarn. 

0318. The yarn carrier is then changed so that the cylin 
der is fed with Tactel Nylon fiber which is used to knit the 
leg part of the inner Sock. 
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03.19. When the leg part has been knit there is another 
yarn carrier change to introduce a mixture of cotton, Nylon 
and elastic yarn to knit the internal welt Structure. This is the 
elasticated region around the top of the leg part of the Sock. 
It is knitted on the internal Sock for appearance only. It could 
be provided on the external Sock. 
0320 The knitting is continued to form the leg part of an 
outer Sock which is continuous with the inner Sock. During 
all of the knitting of the inner and outer Sock Sections the 
initial connecting yarn is still held on the dial elements. 
0321) The elastic yarn is withdrawn and the external 
ankle region of the outer Sock layer is knit using cotton 
Lycra yarn. 
0322 The yarn is changed again. Cotton and Nylon yarns 
are used to knit the outer heel of the Sock which, on 
completion of the Sock, will be aligned with the heel Section 
of the inner sock layer. Cotton and Nylon are used in this 
region to provide a comfort fit with high tensile Strength at 
the heel which is the hardest wearing part of the Sock. 
0323. Using cotton and Lycra yarns, knitting is continued 
to form the external foot. 

0324. An external toe is then knit by reciprocating the 
cylinder elements. The external toe is of cotton and Nylon 
yarn. 

0325 The toe of the inner sock layer remains connected 
to the dial elements. 

0326. The internal toe is then aligned with the cylinder 
needles which already hold the inner toe. 
0327. The dial elements are then moved to deposit the 
internal toe held on the dial onto the cylinder needles which 
hold the external toe. 

0328. While positioned on the cylinder needles the fab 
rics of the inner and Outer toes are knitted together using 
Nylon knitting yarn. 

0329. The head of the machine that holds the dial, yarn 
and yarn fingerS is lifted and Separated from the cylinder on 
which the inner and outer toes are mounted. In this configu 
ration all of the cylinder elements are retracted. 
0330. An arm of the Lintoe attachment then moves over, 
drops and locates on pegs to align Lintoe elements with the 
cylinder elements holding the inner and outer toes. 
0331. The transfer half moon shaped element carried by 
the Lintoe arm is flipped over through 180 to transfer the 
yarn. 

0332 The cylinder then moves up to join the two halves 
of the Sock at the toe. 

0333 All the fabric is taken off from the long cylinder 
needles and transferred to Lintoe elements on the transfer 
half moon. 

0334. The Lintoe transfer arm lifts up and Sweeps over to 
a Sewing head of the Lintoe attachment. 
0335 The transfer arm drops down to deliver the toe 
inner and Outer onto the Lintoe Sewing head which forms a 
flat Seam at the toes using a Nylon yarn. 
0336. The double layer sock with a flat seam at the inner 
and outer toes is then discharged from the knitting machine. 
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0337. It will be noted that the sock is knit by starting at 
the inner toe which is mounted on the dial elements until the 
inner and outer layers of the sock have been knit. The 
knitting ends with the Outer toe on the cylinder elements of 
the knitting machine. The inner toe is then transferred from 
the dial elements So that the inner and outer toes are lined up 
Stitch for Stitch. A conventional Lintoe machine is then used 
to join the Sock layers with a flat Seam. 
0338. The sock of the invention is manufactured com 
plete in a single process and incorporates a flat Seam joining 
the two layers of fabric. This guarantees wale Stitch to Wale 
Stitch alignment of both Sock layerS making up the final 
double Sock which in turn gives perfect alignment of the 
double Structure. Single process manufacture in a pro 
grammed, uninterrupted production cycle without manual 
intervention and requiring no hand finishing results in a level 
of precision and consistency in the dimensions and finish of 
the double layer sock of the invention unachievable in the 
manufacture of conventional double layer Socks, making it 
ideally Suited for preventive care applications. 
0339. The single process manufacture of the double sock 
of the invention allows the knitting the inner Sock in Single, 
unplated low friction yarn comprised of a blend of PTFE 
fibre which has the lowest coefficient of friction of all known 
fibers and a conventional fiber (an example of a PTFE blend 
is Dupont's Teflon SY yarn, comprised of 50% PTFE and 
50% dacron fibre). The fabric construction to the inner layer 
is Single 1x1 Stitch, given a very flat, even Surface profile. 
This combination gives the sock what is believed to be a 
lower coefficient of friction than Socks made of conventional 
yarns at both the Sock to foot interface and at the inner to 
outer Sock interface (Socks of same construction, i.e. terry 
cushion to the inner Surface of the outer Sock) without the 
full slippiness to the Sock to foot interface, characteristic of 
an interface made with 100% PTFE fibre. This is desirable 
for most preventive care applications, particularly diabetes. 
0340. The PTFE blend is hydrophobic so that any mois 
ture will pass through the thin inner PTFE blend layer into 
the outer layer which can have a hydrophilic yarn as the 
main fibre in its composition. PTFE blend has heat resistant 
and heat transfer properties which keeps the foot to Sock 
interface cooler than other conventional yarns. PTFE is also 
chemically inert, making it a very Stable medium to have at 
the contact point with Skin. 
0341 Apart from the reduction in pressure to the foot, the 
terry cushion will improve the thermal insulation of the Sock 
over Single layer products. The extremely light and thin but 
very Strong inner Sock layer means that the Overall bulk and 
weight of the complete double Sock is only marginally 
heavier than many Single layer Sock products with terry 
fabric in the foot and therefore is comfortable to wear in 
either normal or orthotically modified shoes. 
0342. Thus, the invention provides a sock which com 
bines a very thin, low friction inner layer with terry cushion 
padding to the foot in the outer layer, finished with a fiat 
Seam. The invention significantly reduces both friction and 
preSSure at the interface to the foot, wickS moisture away 
and helps keep the skin Surface cool. It can therefore help 
reduce and prevent callus and blister formation and other 
types of Skin breakdown and is ideally Suited for use by 
people with diabetes and other medical conditions which 
place them at risk of Serious foot complications. 
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0343. In the double layer structure of the invention, a 
PTFE blend yarn is incorporated into a single knit fabric on 
the inner Sock while terry cushion in a conventional yarn is 
incorporated into the foot area in the Outer layer. 
0344. It will be appreciated that the sock yarn may be 
varied according to the intended use. For example, there 
may be one Sock Suitable for mild/warm weather conditions 
and another Sock more Suited for colder weather wear. 

0345 The warm weather outer sock will most likely be 
comprised of about 85% cotton and plated with a 13% 
Nylon, 2% Lycra composite yarn. The inner sock is 100% 
PTFE blend with trace percentages of both Nylon and 
Nylon/Lycra composite yarns in the toe Seam. 
0346) The winter version will have a yarn with better 
thermal insulation properties replacing cotton or equivalent 
as the main yarn. This yarn will most likely be Coolmax, 
wool or a wool variant Such as Smartwool which does not 
Shrink. Otherwise, the composition will approximate the 
warm weather Sock. The Specification of the composite 
Nylon/Lycra plating yarn may vary to Suit the properties and 
knitting characteristics of the main outer Sock yarn. It is 
likely that the main outer yarns in both variants will be 
treated with antibacterial and anti fungal agents. It is also 
possible that composite main yarns will be used in which a 
treated fiber would be core spun with the main fiber. 
0347 The sock may incorporate a silver coated Nylon 
fiber as sold under the Trade Mark X-static by Noble 
Medical Technologies of the US. The fiber has a layer of 
silver permanently bonded to a Nylon fiber substrate without 
adversely affecting the performance characteristics of the 
Nylon. The silver coated fiber is effective as an anti 
microbial agent and is useful in eliminating body odour and 
minimising Static. The fiber also helps to regulate the 
temperature of the body Surface in close proximity or 
contact with it. 

0348. It will be appreciated that the double layer structure 
can be varied according to the intended use. For example 
there may be a variant with the outer layer made in flat knit 
fabric, giving a verythin double layer Sock Suitable for wear 
with dress footwear. Such a Sock will provide leSS preSSure 
reduction than the main variant which has terry fabric in the 
foot area of the outer layer. 
0349. As an alternative to the method described in the 
examples, the Sock may be knit as described up to the point 
when the machine has completed knitting the outer toe 
portion and discharged the dial loops back onto the cylinder 
needles. After this stage the Sock may be completed as 
follows. After completing the above the Sock continues to 
knit one course of fabric in the same yarn as used in the outer 
toe. The Stitch length of this course is adjusted So that it is 
considerably bigger than the previously knitted course. This 
it to define an area for the linking operator to use when 
attaching (by hand) these loops wale for wale on the linking 
points of the linking machine. When this course has finished 
knitting, the knitting machine continues to knit with the 
Same yarn and with the same Stitch length as used previously 
to the linking course. A number of courses are knitted before 
the Sock is pressed off from the knitting elements and 
discharged through the center of the cylinder and out of the 
Solis hood. The machine then continues to knit a new article. 

0350 Part or all of each fabric layer in a layered sock of 
the invention can be constructed or Structured to provide a 
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constrictive effect to all or part of the foot or a non 
constrictive or relaxed effect to all or part of the foot. In most 
preventative care applications, particularly diabetes, a non 
constrictive characteristic is an important feature. With 
conventional layer Socks where each fabric layer has the 
weight and bulk of a typical Single layered Sock, the com 
bination of the layerS has the effect of making the Sock too 
constrictive for most preventative care applications. 
0351 Teflon and Dacron are Registered Trade Marks of 
Du Pont. 

0352. The invention is not limited to the embodiments 
hereinbefore described. 

1. A knitted Sock comprising:- 
an inner Sock layer; and 
an outer Sock layer, 
the inner Sock layer having a foot portion that is knit from 

a composite yarn comprising a first fiber having a low 
coefficient of friction and a Second fiber having a higher 
coefficient of friction that the first fiber. 

2. A sock as claimed in claim 1 wherein the first fiber 
comprises a fluropolymeric fiber. 

3. A sock as claimed in claim 1 wherein the first fiber 
comprises a polytetrafluroethylene fiber. 

4. A Sock as claimed in claim 1 wherein the Second fiber 
is a polyester fiber. 

5. A sock as claimed in claim 1 wherein the second fiber 
is a polyproplylene fiber. 

6. A Sock as claimed in claim 1 wherein the Second fiber 
is a polyamide fiber. 

7. A Sock as claimed in claim 1 wherein the foot portion 
of the inner layer comprises a heel portion, a toe portion and 
a Sole portion and the heel portion, toe portion and Sole 
portion are knit from the same composite yarn. 

8. A Sock as claimed in claim 7 wherein the inner Sock 
layer comprises a reciprocated heel portion. 
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9. A Sock as claimed in claim 1 wherein the inner Sock 
layer comprises a leg portion of unrestrictive construction. 

10. A sock as claimed in claim 9 wherein the leg portion 
of the inner sock layer is of a different fiber to that of the foot 
portion. 

11. A Sock as claimed in claim 10 wherein the leg portion 
of the inner Sock layer is of a polyamide fiber. 

12. A Sock as claimed in claim 10 wherein the leg portion 
of the inner sock layer is of a Nylon fiber. 

13. A Sock as claimed in claim 1 wherein the outer Sock 
layer comprises a foot portion. 

14. A Sock as claimed in claim 1 wherein the outer Sock 
layer comprises a heel portion, a toe portion and a Sole 
portion. 

15. A Sock as claimed in claim 14 wherein the Outer Sock 
layer comprises a reciprocated heel portion. 

16. A sock as claimed in claim 13 wherein the foot portion 
of the Outer layer is of a cushion Structure. 

17. A sock as claimed in claim 13 wherein the foot portion 
of the Outer Sock layer is of terry Structure. 

18. A sock as claimed in claim 13 wherein the foot portion 
of the Outer layer is of a hydrophilic material. 

19. A sock as claimed in claim 1 wherein the outer layer 
comprises a leg portion. 

20. A sock as claimed in claim 19 wherein the leg portion 
of the Outer layer is of relaxed construction. 

21. A Sock as claimed in claim 19 wherein the leg portion 
of the Outer layer is of restrictive construction. 

22. A Sock as claimed in claim 1 wherein at least a portion 
of the Outer layer incorporates at least one technical yarn. 

23. A Sock as claimed in claim 22 wherein a technical yarn 
is a fiber having antifungal and/or antibacterial properties. 

24. A Sock as claimed in claim 23 wherein the fiber is a 
coated Nylon. 

25. A Sock as claimed in claim 24 wherein the fiber is a 
silver coated Nylon. 


